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Q«a«ril lo trodoet ioB I D ^ 8tat«««iit of tii« FroblM 
f b« ttel i l l istUoo of QotUbl.9 4rag0 1B «Qii«oiis t o l v 
UoB Is on* of (bo | j i^r t«at ^af«oeoi3tU«l problMw* 
Hoiiy ottoaptt liOTo lio«ii aodo to tolvo t l i i t 9\rolil«tt by 
oontvoUi&c tlio ooo«Utaoiitt» boffor-^tpaeltfy pH| oolo* 
bili%y MBA tbo oboioo ^ tlio tolfitiit •yotoat.^ Tbo 
Xitorattiro eootaiiio asny » for t i iMt o& 4rog i i i g t « b t l i u ^ \ 
Ib« ttodlfiooUoii of 4lnig« by oppfotrioto mbtlitooatt bat 
boon odoptod to Inorooto Uio drag oUbl l i ty i f tb« 
UiorapMUo offlol«tMy i t not 4«er»o«od* Kiaotlo and 
prodietlfro •todios of diugm in tbo pboroooootloftl l l tors* 
taro oro of rtlatliroljr i<«ooBt OFlgin*Caldor bot oxplalaod 
tbo Qtilitjr of tbo prinolplof of ebooioal ktnottet in 
tloo ofolatioB of dnigfl l a tbo bmuoi body* 
fbo oold ond alScaXino bjfdrolyslt of Msldas und 
rolotcd eo^ooodt i t of pbomooootiool tlgnlflosoet dao 
to tbolr tito «t tbo foooUo&al oaitt in uny drags. *»ine 
dRiga say bo foiwilatod aa aoldoa of dioarboxylie aeids 
to onbanoo tboir atabil i ty. ^tady of tbo bydFolysia of 
tboao ooopooada ooold allow tbo pfodiotlosa of eonditiona 
oDdor vbieb aoob drago nay bo oJcpaotad to bo aoro stable 
aadf tboroforot •<»'• affootlvoy tbo altcalino b^^i^lysla of 
tbaao ooii^ )00oda would alloif tbo prod lotion* of conditions 
endojr %fbleb aoeb dniga nay bo oxpootod to bo noro 8t«bl«^ 
2 
Mia, tMntfOMt mm •ff««tlv«* fli« •Ikallsi* HySroljrtlt 
of aald»« is alto of mieli t»%oiNi«t in ^OBOOUOB wltli 
tbo proetdar* for tbo d*ir«ditlott of po^tltfct tod pro* 
to&ao* In f*Bor«l ttio fafifolyolt of oi&do llakogo at 
7-18 
room t9a{>oratQr« is •xttvasly slov OV«B in stficmi sold is 
sod bssie soloiioos «s own^ siPsd idtli Hist of slfoetorally 
siai lsr sstors* fbs siddos «ro goaorsUr ^ydroiyssd 
itiroo^ seyi^oxjgsB fissi^s is ooiilfsst to osUrs la 
viileli botHi aXkyl* sod sojri* oxygsQ fission is posiiibis* 
fb« hydrolysis of siiido <f009 is sisi lsr to otiior osrii* 
osylie seid doriv«%iv«s dopsadsiit opoii %hm ^fossnes of 
tlis earbooyi group vliieli is foood to ^ iovolvvd la asny 
elioiiioal Mid l>loofas»i««i aftsotions* BS«SBSS of tba 
spaoial ioportaaot of saoli ro«oti<ms tmA tiis ossfolntss 
of tlio ioetoi i^s «blc^ liovo lN»o osod for tfe#ir lfiV9s-
tigatiooy S9«« sspsets &t t^s B»oliaiiis« sod oatalytls of 
aejrl groep roftstioiis or* soaosrisod ia tli* foXlo«log 
psgsst 
lojfl fysasfor asaotioiMii 
tbo protiI#a of asoteaaim tmA oatalysis of aeyl 
traasfsr roaetioas is ooatarod afooad two srsasi th« 
totraliodral iatarasdlatos aod protoa traasfsrs* Tha dls* 
plaosftsat rtaotl<ms at ttoo oarboayl oar^a ara aora 
faoila tban at aatoratod earboa baeaosa tlia earboayl 
o»rboa lias a slsaaOIo partial {»osit47a obarga dtia to tht 
3 
polarization of 9l«0troii« in Vim etrbonyl group toward• 
Uie oxygaa, sakiag imelaoptslllo attack at tba c»otr# 
•aaiar* tn carOoxyllo aoid darlvattvat contalelog loav* 
log groupa of lov baalelty ttia addition of tli« noclao* 
phila to tba carteoyl ^od is Xhm aalii aoorgy barrlar 
In a dl8plao«a«iit raaotion vhleb iovolvaa t ^ br»alciiig 
of tbo rel'^tivaly waak esrl^ oiiyl y^ boad. flia reaetlon 
ca&tra at tha trlgooal oarbonyl ear&oa la lata atari* 
oally blodarad tdan at ttia ip^ liybrlditad aatoratad 
oarboo* Tba astarliig groop attaciea tl>a oarbonyl earboo 
in Uia dlraotloo parpot&dleQlar to tba trigoaal plana, 
19 
Xba addition of a ooopotsad B^ to a oarboeyl grotjp ei» 
ba followad by alisiBntioii or tbo groop ¥, to glva an 
aoyl traoafar rtaetios (f^ b^aM* l a ) | by tllailaatloii of 
tba attacking group x to rafom tba atartlag natarial 
(Scbana lb), or by protoaatloa and allnlaation of tba 
oxygaa aton (Sebaaa Xe)« 
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All ib«s« ?»MU9itt «oal4 proe—6 vltboet tbm 
fonuiUoii of a 41aor»t« i«tr8li*di«l «d4iUoii lat«i««« 
ai«t« of «ppr««L«t»l« steii l l l ty. i:b»r«for«, ttio in t t ls l 
proMoas iB %^9 detorsiiMiUoii of Mebanita ar* to 
aotarfilno ttio ojsittoiieo of toob IstofVwaiaWi oa tbo 
jpoMtloa paife* I f aooli «B intorM^iato la foivad oo ttio 
naetloQ pathi %tie OOJII point to b* aatal^ll^ffd la tbat 
vliotbor tlia rata*datoi«iBl&< atop of tba roaotion la* 
vjlvaa ttio fouMtloB or tlia liraakdova of istomadlatoa* 
Mdabyd«a aad kotoooa fona totraliadiraX addiiti^ 
ooatpooada raadlly but tlit aoyl eonpooada font thoiio 
lat«r«adlatoa laaa raadily boeatiao of tHa raaoaaaoo 
Btabillaatloa of Uio earboayl ffoap by ffoop X ( D * Tba 
forvatloB of tboraodyaaala«ny atablo atfaitioB eoapotaida 
0 0 
c 4^ ^ c. 
5 
(fyp* I ) «r9 oi»»erT«a ©aljr wl«i tto«« myl empmnAa la 
utileli s t r ^ i •Iffctroe vitliilrawiiif tu&stliacats or Piog 
•tRi«tar»a •?# prwntmt* fbii«, ||}« •xitt«ii«« of tetr«* 
btdral •a^ltieii ooopoaadt Is e«rUiii«liKt the &nlf tlilot 
to b« d#t#mla»d is nb^tlisr tli«jr ars fsowid tiadcp tti# 
rvMtloii QOQdia0nt, l i « ^ OHI f»ri»el9«X F»««%iofi p%%h 
•ad «Fff iciactleally t l i ^ f i e s o t . 
Ib» Mooaa pfO^lMi ift tlist ^ pn»tod %r«msf«r tadi 
is of tsportsii£« wli^ rtgsf^ %0 Ui« stoti^iiisM of onta-
lysls. fto« {»Pot>l«« of ^iiioUe sxlstseot of t«%r«i»«dral 
lotor«^lst« oodior ^ifforvat e<»s4itioiis aioag vill i %%%% 
of proton tf«08f«p Is <lis««tss«<S Ikslows 
f«tr»li«df«l Xiitomodistss 
ffe« sxictsooA of t«tr«li«di*«l «a4iUo» i6t«r* 
mtdiatos la ii«0|r myl %V9tmt%t rssetioQS e^o «^r dtiiont* 
trstod bf lelBoUo sotbods aodor stosdy stats oonditions, 
bat i t is aot ^ssiblo to dsto?sii&o ^otbor %li« foms* 
tioa or br<tiilBlovisi of tb« iato]ra«dls(>« is rsts d«t«r* 
adalag* 1^» fmotorst nbloli soatr^l lbs forsstloo of 
bresl^ o%i& of tbt i&t«issdietss» i f IrsonSt ^^tp ia d«s-
eridi^g o&«£tX«tsl> %h9 «eyl««trfi^sr«r rssstloss. lbs 
totrsbsdi^l iaterttsdints SSJT b« portitioaet into tbe 
products sad rosetsat ity sysufiotris&l tad oajsirD^^trieal 
20 
ffioobsnissis. Ib« symstrioftl fttc^beaisn iavoXvts sl^llsr 
6 
typ» of Qfttftl^tu iB Xh9 tvo it«p« wtilX« tflffsrtat typ« 
of eatalysts am l»valv«d In nnaymmttiofil m»eh&niam 
d«p«iidi»| upon U}« ii»t«r* of ftntariag tud l««Hng 
grotipi* 
81 
Jenoks ties dt8C£lb«d foar •xp«rlJMOt«l silMatiocf 
ID vhicb ac lnt«r&ftdiat« oa ih« i«««l»lo& pain giYaa 
the follovliig charaetarta&le tcl&aUc l>«havioiir»f 
(I) Braaka or aagatlva 4«vlaUoiia la pH»rata pro • 
fllaat iftiloli art not doa %o loaisatloii of ttia roag^ota. 
<2) Braaka or nagaUva davlatloisa la buff or eonean-
tratloQ^rata cyrtaSf in tba eaaa of ganoral aei^*l»ata 
eatalyaia, vblali aro Qot doa td aoa^laxation of th« 
raaganta* 
(3) Sroaka in stroot^nfo^raaetlTity oon'alaUoc^a. 
(4) Partitloaliic of m iatoraodlata afWr ttia rata 
dataroiiilag atop to glva dlfforant pFodoota» vitboot a 
ohsnga in tbe o^orvad rata of diaapp4Niraiio« of atart-* 
iBg aatartal* 
.' i 
6 
p*t or^po 
t.if»H'(pD), rare proriles d> tOOf* A» 
».lkfO-Carboxyphrtialiry»ide fn d«ul#i 
«9«f<l4li4,Pbl*H«Iimid# in wafer?' 
%• 3«p«Qd«iie« of llit«^«t«niiiiifi£ 9t«p 90 |>Mi 
BF»akfl lo pa-*r8t« prDfll« ltav« b#eii fooiii only In 
th9 o«to of tintywcetrioal aoetiwoittiis «iid net in SIMNI* 
trloaX oBiit* this Is 6#eaQ90 la tli« latUr MeliaalMi 
th« •nt«riBg and l#iivliic groop* «re of •islla? aataro* 
4 QiHiibor of psport iiovo sppoovwS la ttio litofatiiro 
iftior# (H* •ffoot of pH 00 aoyl tpantfor r«MUotif hat 
bt«o ttuilod«F«v tpoelfie axMipli^ t ore boiiif dooerlbod 
t»olow for llloftraUotit 
89 
Zor&or sad Boodor obtorvod tbat tbo tt|drolytit of 
o-oarboxypbtlisllaido It sor« npU tbaa tliat of pbtlial* 
itnldo at pa 1*5 • 4,hti% tHo mto i s olailar at feiigii and 
l€xv pH r&lQisst ^oni Itydrcmido <iiid ^ydrofaa ios oataly 
•OS art Ittportaat (Flgtira 1)« Tl»9 extra raaotlvlty of 
o*earboxyphtballaldo bas a isaxlsiiitt at pH S«9» la Ui« 
pK^  values of O'-oarbox^ptitbaliaido and voter are S.66 
and 15.7 respeetirel/t ttio rate aaxlaim la not directly 
related to the acidity of tlie feageata* doato a bell* 
abaped rate^pH oorvo aagfoata at leaat tvo dlatiaet 
oonaeoQtive atepstoae aeld eatiaysed and tbo otbor base 
estalyxed. Slnoe tve ateps are involved la tbe eonver* 
aion of o-osrboxypbtbalt«ide to i t s bydr^lytla prodoot 
&Qd a direct m^ like ooaveraioa voold not proooed by a 
tvo-atep proceasy tbereforoi tm interaedlate anat be 
6 
foTflsd* thfw po*«lbX« atoh»nl9ae vcr* mtg99%9Ai f i r s t 
iDVolvlQg latiwiQlttOtilar nuoltophlllo eattXysts by 
o«e«jrb9xyl«t« loo} taooiid Involving iotrMolaeoIar 
ga&^rtl base eaialyala by o*earboxylau Ion and tha 
tblrd Involving InlraaiolacQlar ganarol acid aatalysis 
by tlia ^i*otocmtad o*e&jrboxyl gjroep* th« f i r s t Btaehanlas 
bftt baao mlad « i t bttaaea tM^ lnti»r8«dlata for«td in 
ibis caea w i l l b» hlgbly strslced smi also oa tlia itaflfi 
oT aolvant laotopa offaeta (Flgera ! } • Tb9 Xatt«r two 
genaraX ael<^"baea 0£taXys«d indlatlngulibabla eaabanltisBs 
are vtovn In Oeh^ stes 2 and 3* 
7ba aasanUaX raQOlreiiQnl tor (ba aaabanises, ahovn 
in Sobaaa ^t i * ^c^^ ^b* ganaraX baaa earboxylata ion 
abatraata a proton from ineoning water soleeale un it 
foraa tatrabadraX Intaraadiata Tf in a aXow atap . I t ihm 
wSdt a proton to give tba naotral speolea V as ibe Inf^r-
ii«41ate ^lofe deaoapo»?>« to fowi tba prod«et. Eovtvar 
tba d'feoaRposi t lon of IV eo«iXd Invalva a rata*detar«lnti3g 
proton traaaf^r anj^ o^si^ ianlad by C*B dood oXeavagatlnitaad 
of protcmatlcoi prior to bond eXeavage* 1% i s fre<|iiantly 
di f f lenXt in tba IntarpretaUon of aacb acid bas«-
oaiaXyaad prooaasaa to aaeartaln wbara tbe proton i t I D 
tba traoalt lon 9t«ie» or tba tinning of proton i n c s f e r . 
Any vay^ one of tba ti«o atapa ta base eataXysad and tbe 
oibar ona aoid eataXytad« tba aXtarnaUva nacbsnlsa 
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lo %bi» aa»« titf k' «i«p IQV^IVAS a4diUoa 0t «at«r to 
tti9 xiiit&«rit>»lc fom of a)« ii»atrsl f|>«oi«3 to fortt tb« 
lBt»f««dl«&« 7>:, vlilcilt los«£ a prot^i ta giv» the i&t«r* 
iMdiaV* X ftM tt}«g d«30!S^&89a to fom t&« proiiiet* 
ippljrlQg ctoAdy flttttt opproxlJMtlooa to ttio int#r* 
•odlotot In ia6«tt«« 2 and 3^ t6o y«t« oxprotiioBB %foro 
glvoii bf •qtt«tloBa (X) and (8) | raap^otlvaljr* 
<^t • — 
. . . (1) 
^9^9 
• • • (£) 
fbo rata •aslwis vaa foosd to dapftod opos tbe rala* 
tiva safBlttida of K^  and k^k . Kg for ScbMit (s) , of K^  
and isjj / *^ 4 J^ a *^>- ^ h ^ ' ^ CS/. 
ftiougliy tlia axaot aaalianiaa oould aot ba lofarrad 
froa tlia abova data^ i t oonld ba ooneludad that the r«90» 
tion la general aeia*baaa o^talytad ao4 tba tatrabadral 
iQtarsadlata l iaa o« tba raaaUon pttli* 
HsoS aod Jffselrs hwa esrrl^d oist t;be kleatic 
•todias OB th« r«i:etioti uf Ifstdetc^ aetart vfib sslnaa a&d 
obaarvad tbat tba rata coBst^at laeraaaaa v l i^ laor»a«lQg 
farib*r laeriMis* to pH for a l l of th« aBlii«8.with lesp 
bMle a^neSf tli# tsaxlisa oeeur at lov«r pB*viilu«8» b»t 
tti« ettnp«« do ool agr** iritli tt!# l<mtsftti»ii enrvM of 
tt!* r*«otaiii« ftBd ftlto til* aaxlMft do not ooeor t t • pH* 
valQo iiid««7 b«tv«oii ilio pRa's of tho raaetaatt. fhoao 
pH-ratv ttaxlea oamioi ^ txplalood by a slm»la ra%« 
lav IcvoX^lag ol^bor oaljr rato^datondnlog attaok of 
aalao oa tbo Inldo ••%#!« or %lio rato-dotartBlning 
breakdovfi of tb# addition oonpoiisds o» teUi stda of 
tba p!f«rai« »ixi»a* Xoslotd tba rai«*d«i«niliilitg ttap 
is diffortat QO ilia i«o sidoa of tbo pH*rat« profila* 
I f th« foneatioa of t^a additioo oon^oitiid is rata-
datafttloiiig 00 000 sida of vtio pR-rata Bsxiaa and that 
i t s dacostposltioB 00 tba otbar sld9» tbes tba iot^^mo* 
diata an tb# lo^mr sido «Dst )»a in iMiiiiltbriofi wltb 
UJ« r^sot^nts* I f t;fia r6>fitt!.r4£ sntri«» la aifferuij.*. frwi 
th# »»lis«> miifttf of tesido ast^ri »ocb ao aqtatliiiriaii 
idlll rf?fniXt 1» tfe*i foj^mUon »f a nav luldo ©atar • 
fIcaetloB of tble n«v iBi^o ostor trttte fsBiliw v l l l giro 
ri»a to « dif»b«t1tct«»4 s^ldlsff. t¥.tw*>> rf>aeti'sm8 ar# 
somsarizad In l*ob«e« (4}r 
11 
•OCgHg 
98ti—t 4 
It bai &t«n fotiBd that la tiM lonidr pH«>ritife thd 
a)ifla))stUtit«d asildlii« is lh9 prodti«t sisovioc tUst tb9 
dij-sotiposltlaii of tli?? «*!<?!tlon «Df?p0a3i t i r«te-dtit«r« 
Aiding «»d In tt)f» a^ j)9f FAagt tmbstlttsi^ aaidle« Is 
foraefl shovlns th»t tbt f-^ i^ iatton off ttiQ «d<lltloG coa* 
poaitd in p»tte-tS«rt«,7S*.Blji|. This aain-a oxtjliinfe i t 
It 
•lisilair to tht? taahaaga of fljjC Int^ iha ctrbonyX 
S6 
grotip of 9ft«r« aad iialf«9 f^irlftf thai? bjrdrolysit* 
1^ 
Is llii« 9Bm tb* •i«li«if« oveoM tmlf la tii« Immr pR 
r»af» ii6*r« « pr«««^ll lkria« fomclloii of aadiUos 
«o«piSHiiid ot«itr« «id ao •««ti«ai« ««e«rt Im tit|^ pa*F«Bg« 
viiiali 9 « n l U • d«fliil%« •••ignwiat of (to« aatora ^ 
tiM oli«H(t la ra%**d«tar^Biaf 9%9p nitli ebaafiBf pH. 
ftea pB*ra%a pvaflla far tlia teyirolyaia af a%byl« 
as 
triflaofathialaaatata la idiaiiB la Flfaia 8t la aliiab 
aa«li polat r^pr^amxt tkm ataal !f%9 •xtrapalatloa to 
aata beffar eaaaaBtntiaa* f!roa U M p8*rata e^rwm I t la 
avl4«at ttiat bataaao pR 0«0 aad t^ f lK^ ! • profarilaeal 
ia bidiaalda loa ar Intamaly propartlaail ta Hydrogta 
loo aooa«tttraU«ii« Salniaaa p8 i«ii aad 4*0 at tHe rata 
aaattaai raaalaa aaoli»a(«d« bydroXyalt wiy tea daa to 
apaatMaaaa raaatloa af iiatar «ltli aatar* At pi 4,1c 
oba 
baaoaaa 4apaa4fet oa tb* f l r t t artar af brdr^^lda loo 
tanu Xblo b^bavlaor aaaaat ba axplaloa4 bjr tb# loalsa* 
t laa af tbn raaetmtt* fbarafartf va lot»t«ediata 
bataaaa tba taoataatt «od pradaott ausi ai lat* Savaral 
••aboBlMM bava baaa legg^itad far tbls raaatloa bat 
aalir tba tao IdaatlaaXIy ladlttlofiolMiabla aasjaaatrlaiil 
^ab«M»t 5 aaa « aaaa«at far tba ^aarvad babavlasr. 
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At Xb9 ?•&• tqaatloa la botb tiM •OII«MHI eonialB [i! ] 
la t i l* d«aQ«ia«tort tm Mitf iabllilUoa wil l 1^ obMnr«« 
vbioii H i l l •MotiBt far tb« iMiiiaviaor apto fM f»khov9 pR 7 
itia ioaMata ia rata ! • daa to by4roal4a l^i aatalygad 
raaatlaa* Sba vaXaa ef saoaad ordar rata ooaataat iki ) 
aslaaUtad for tb« ftsbMM 6 fra« tlia plott of Vk . Vifs^l 
5 n -I *•• 
i t 10 1 aola ala abtab i t gtattar ttita tlia rata 
eanttuBt far t t l f fot loa aoatroUad proaett* Stnea C»0 
bond aakiag proaatBaa ara »ot ardiaarlly diffatioa ooa* 
traXlatft aobaaa 6 aaa ba roltd eat* fbaraforat sobtat €, 
Itt abieb «a«ar aott ts a canard btta eatt lytt for tba 
hydration of tba aarbooyl greapt la tba at l ld aaabaalta* 
Tba pH* raia proflla for tba bydroXytlt of B* t t l i * 
eylpyrrola i t t^oan la flgara S* I t i t arldaat froa tbo 
pH* ra;« proftla tbat CD tba t l f to id t l aorva bat ta 
isfUxlao point at »B 10 aboat X,4 itiiltt tbov« i t t pKm 
(e«69) •&« ( i i ) %!»• rat* )>«eoa»9 iii««p«ii4«Bt of hydro-
xi«o iMi eraootttratioB ttoovo pg l i , ttio f irst oboorvo* 
tion doMado • iiiaoUoally ii^ortMit ioaisatioa of • 
ffliooolt • plionol oontidoi^bly looa Mltle tiioa tbo 
•tortiBg Mtorlal. Iteo Moond oboofvotioB doiM»i«« a 
•a^aaiaa ia ubioii ao rmu atop af tar ioaiaaUoa of 
tba pHoBol iairoivaa a 6jrdrosi«a ioa* Ilw «a<tli«aiaa 
ubioii aatiafiat t^aa eoodliUoaa ia fivao i s Seliaaa 7« 
0 • Cf^  0^  
r ^ ^ ' 0 - ^ 1 . 
T^" 
0 • C •. 0 r H 
r ^ ^ 
' ^ ^ ^ ^ ^ 
kS 
^ 
Pfodoata 
M*ialio|rlP7l'ro3.« loa«a a proton, and 16a r#«atiiif 
•aioQ reacts via tia letraaolaoolar faaaral bata o ^ talyals 
to fors a t»tr«b«dr«l intaiti^diata* ftia lotaraadiata aay 
also &• foraad by • IclaatloaUy aqalval«at ap«olfla baaa/ 
gaoaral aoid aaobaaiaa. Ia both tba oasaa tba pbaBolla 
15' 
t i iUi««aiat* loalsM to « dlaaloo wlileb ul t laaUly oollap-
«•« to prodtiett* ¥ti« pKa of tkm latoraodioto I t dltpUootf 
apvftrds r«Utiir« to tliot of ti*SallonpjrrroIo • • tho proton 
loot bf tlio iBtonMaioto glvot • tpoolot ultii tvo onaUvo 
oiioiYot uliieli i t TotoBoaeo ttoUlisttf bjr tbo OFttio oarboari 
giottp. Alto tho abovo •oobtalta oiplt int nfej^  liydroiido Ion 
d09t not ptrtioipo&o to tlio eoXltpto of tlio IntorMditto 
abovo pH IX at oooart la R*aeotjrlpyrpol«* 3ooaatOt I f 
b3F«ro3(l«o ioa wi l l part lo iptu la tbo raaotlM abov» plR U , 
«Q iBUratditto uttli t tr iplo aogatlvo ettart* « i l l bo 
fonaodl* 
tlio rato oQoatloa for tlio abovo aoeliaolta I t dorlvod 
bjT oppljrlag ttoody ttato approxiaotiaa aad I t flvoa bjr 
oquattem (3>t 
Ifc a i -I I - I . II II I .1 I I •!. • T I. . I »»\9f 
AboTo pS 9»« niioro tiMot 90^ of ttio tobttrato i t 
ai^oBiei i t nay bo tappotod tbat iCj^  [ 0 R ] > > 1 aad tbo 
o^otloa (3) t iapl i f i f t t to o<^ttioa (4) | 
obi .* • . 
kj < I • Kg [OHJ) • V a Loaj 
l b 
htiow pil U 1% «ax li« mppotcd tliat K j^oii J)l tod 
til* r«t« •^itloD afclii •lapXlfi«0 to •qoatlon (6;i 
^hB vs, (6 ) 
flmst ib« ob««rv«A mi* oonttsiit bvooats iod«i»«Q-
dent of tlw H^ In aeeordaiM* vltli tb« txpffrlatQi. 
2. Pt!P»aa<ao* of B«%»»D»f » ln lot S f p on tfao Copct i t f 
of G«B»ral Aeld or a>g» Cttalytti 
Is aaoir r««etlont %b« raw 69pmt&9 oot only on tfe« 
cooQ#iitration of tolvvst bot tlto upon tb« ooae^otratloB 
of all oUior protcm dooort •nd aee^ptors pp«8«»t* Cit«* 
lysis of tbls kind It deflotfd ss i«Boral sold or bsst 
tjrp«» fbs r%%9 oxprsssloii 1BYO1V«S ths eofie«iitntioii 
tsfws of all ttis proton donors and ososptort pres«av. 
^Qb typss of eatslysss tisv* bo»a stndlsd qui to fr^qoont-
1/ sad are lUostratad bolow by sona axanplvs* 
In tba foraatlon of saoiloarbasonas frw sasLloarba-
stda aod earbonyl coo^otinds^  Cozdaa and J«noks 8bo««d 
tbat tba attaok of froa aalna (m iba o«;^ oQyt group is 
g#n«Fal sold citalysad wbaraas tba dabydration attp la 
not {^b«Ba B)« 
17 
At tbe «eott»3l«Uo8 of tb* addltloa inwrMdlat* 
•ay b« olM«rv«d dlr*«Uy iMftr BMtral pH vala«s yfbmf th« 
r8t« of Ut« d«lijrdr«iioii tt^p Ig slov, (it« MsigBM»t of 
r«t« dot^rBlQliii 9tmpn nay bo Mdo o&oabtiootitly* At low 
pH*v«XQof tlio gfftmril oold oataXytod otttek of eftino on 
tl}« earbooyl greop It ratt-dotomtalDg tod tlio r«aeUoo 
rtto tt pB 3«S7 laertttot llootrly vitti loorettliit eooetB* 
trtiioa of foraie oeld etttlytt* At pR 4.10, itlioro tb« 
Qbtiigo la rai9«^ot«f«ioiog t(op ooeBrt,tht rtto liier»ttot 
llBotrly wltb pi>oploole told coooooiraUoo IB %h9 lowor 
coDOoatratloa rango, ba% boooatt eoatttat la ifio htgtior 
raagt* la tblt fogloa tbo rato of tbo first ttop bocoaot 
to f t t t tbat tbo dobfdFatloa ttop oaa oot lnoep op RBd tbo 
toooBd ttop bocoBot i«to*dotoratBlag. 
fbo n t o of tbo rototioa of bydroxylaaiso vltb 
tifiplo aaldot oxblbltt a tbtrp pH Boxlaiia t t pH d*2*d«6. 
Agai&ytbo roto of foraotloa of bydroxaalo told froa foma-
Bldo aad a to riot of byS roxylMiiao boffort tbovt a groetor 
thaa flrat oMor dopoado&oo <m tbo total ooooootratloo of 
hydraxyXaaiso tt a gltroa byd roxylaaloo / bydroxylaaBooloa 
ioB ratiOtttblt foot aod tbo pH dopendooee of tbo reaotlon 
toggott tbat bydroxylti^oaiiia loo acta as a catalytt for 
tbo roootioa of bydroxylaalso* TB low boffor eoooontra* 
ttoat a tbarp lner«oto la roto wot obaoroad witb ioor#at* 
lag oatalytt eotioootratloii,but oa fartbor loor«oto tbo rata 
18 
»hmn a Kieli tnallcr ^9fimi&m9m on iii« eon««atratioii of 
catalyst. This iQer«M« la thn oaUlytlo eoastant for 
liydroxjrleada* ostalyaia vltli liier«a«lQg liydroiqrlaalim 
ooseaatratloo 0aa aot !»• •xplalnad for 009 si*p r*««tion 
saehaaita* Haaea, tiitra oaai aziat aa Qaajraaatrieal 
partltloalng of tatratoadral Intaraaaiata. 
filers ar# aavaral poattbla aao^aalaaa v^teb «OQ14 
aeeoisat for tha data, tmx ttiey ara all aiallar la that 
tHay raqalra a otiaaga la raia^iatari^alaf atap aad, 
baaoa, aa Intaraadlata la tlia raaatloa.ttia fomatloa of 
a tatratiadral a441tloa lotaraadlata frea tba aalda atn! 
bydroxylaaloa la aabjaet to gaaaral aold ofttalyalai 
vhlla tlia daeompoaltloa of tba tatrahadral lataraadlata 
oocmra by oaostalyaad aad add aatalysad patfevaya* oaa 
aoeb aaobaalaa la atiowa la iefaaaa »^ 
H-C«^2 • JtHgOH r*-—i H»C-8H« ^ R-C-RR0R*1fR. 
•* untm 
[iH^Sn"" kg^kjtK^J • * « [ » * ] •kjlH*] 
13 
AD a iunic t lv* patbiNiy i s t^^im lo Bo^mt 10. 
0 
H^ C-HHg • HHgOa S I K*C-8Hj| " •> g-C-JIHOH^ JIH-
k' CH*J 
88tlf» 10 
tmah tt«p la botb •86«a«fl lavolvnt • tlon ttap tod 
on* or sort •^llltorltm 9fpM uliiali IIBY* btto ooi^iBtd 
for ilsiplloltj* fii* roto ox^rvatloii* In botli tbo ooto««ot 
t»«f9 [9A] toras IB tk* aoBoalBator vliioli aoerotto tli« 
eetalylie ofrootlvoBoflt of tlio goBorol oeid eataljrtt at 
high eoRoantrationt* Catalytia hf laidaaola Iwff ora la 
also obaarvad aed alao a aiellar lowarloi of tba aata-
IjTtlo eoafftci«ai la obaorvad vltii ioaraaaa la boffar 
eonooQtraUon* fba bjrtfroxjrlaatooljffia of ottoar aaldaa 
ax>}iMta a baliavioar alailar to thtit of fora«ilda« 
2U 
A oliftiig« in r«tr*tf«t«ndLaliiC wfp vltli ebangtng p8 
or oaiolytt oaiici«BtFatloa roQalro* tvo eoBt«eoUv« stops 
end providoo i i r ^ t ovtaonoo tlitt tboro aati bo on tutor* 
sodioto OotKooQ tliooo t«o stopt* k dowiwird doflooUon 
ot»ooryod in o aoaliooar stiuotero-rtootlvlty eorroIoUoa 
aojr N» oousod b^ « obango la roto-dotontlBlag atop of o 
two-stop roootioo la vbleli ttio two stops O^TO difforoat 
dopoadoneios oa straotero* fbls boHovtoor aoy olto bo 
doo to « ooatiaooos oboago la tlio as tars of t6o troosl* 
tlon st«»t« vltis oh«aglBg strsetoro of tiio roaotaats la • 
rtoetloB la wliioti ttsor? Is oo dlsoroto latoraodlsto* 
38 
Sonloor^ssoBo fonuitloa lovolvos two stop rosetlon 
IB nil lob ot oootvsl pB ttoo first stop Is tho rapid 
3ttseic of Bltrogoa boss upoa tlio oarb^yl ooi^ oaad to 
torn an oddltloa latoraodlsto* fbo ooooad stop la tbo 
rsto*llaltlog sold eatslysod d^ydrstioa of tho sddltlmi 
eoapoQiH! to fora so«loarossoao*flit o^lllbrloa ooastaats 
for tbo foimtloa of soaloarbagldo nddltloa ooi^ >oaBdfl 
allow a llaosr oorrolotloa wltb Haa«ott*s<r waltios wltb s 
^ valoo ot l*Sl*lt iQdloatos tbat tb^ fonutloa of aoml* 
earbosldo oddltloa eospoaads la favo^rod by olootroa wltb-
drawlog aubstltttoata* Oa tbo otbor baadftbo rat.9f of aold 
oatalysod dobydratloa sbow oa olaost oooal aod opposlto 
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^ T«ilii# Of *l»'H iQdloati&g UiAt it i if step i« f«voiip«d 
by «I«ou^i «loiMtlat tii^tUfca(Nit»«81&e« %ht ov«rtU r»t« 
of 8t«io«rb«sono fom«Uon la dlloto solotloos at oootrdl 
pH <i«p«iid« on IK»^ tbo •iiQtUbiloa eonttftai for oddiUoa 
0OBP0QS4 foflMtioa aad tbo ratio eoo«%Mit for I t t dobydro-
tLoa, tboroforoy thoso ivo tabt^tiooat* offoote olaott 
oaaetl oaob oifaor »ad ibo obtorvod ratot ar« liidoi»oadoBt 
of o- ( ^ m 0*07)• k% pB valoo Of 3*9, the obaafo la 
rat«*dotaral8i&g atop oooara b«oaoa# tbo at>%aok atop* 
vltb i ta largo daposdoaoo <» atiuotarot la rat»*dotor* 
alalag for ald^jrdoa vltb idoetroa doaatlag aobatltooatr 
wbllo tbo dtb/dratloB atop ia rat«*dotomlBlog for aldt-
bydea vltb olaetroa vltbdraitlag aabatttQ9ata vbiob aador* 
go tbo attaok atop rolatlvoly rapidly* 
otbor roaaoaa* laaplto of a obaag* In tbo aataro 
of tbo ralo-dotoralolog atopt aro alao rtapoaalblo for 
a aaalX donnvard doflootloaa la ^- T- oorrolatloea. 
Sbaroforo» aoob typo of latorprotatloa aoat bo appllad 
caatloaaly to r«aotloaa la wbleli aaall ebcngoa la 
obaorvod ratos aro foaad* ooo roaaoa for aoob a dovla* 
tloB la aa lae^^Bploto oaooollatloa of aabatltuoat 
offoei«i on bb« &va stepa of a roaotioa la irblefa tbo 
soeoad atop la tbo rato^^dot^mlnlagt For ovamplo la tbo 
foraatloa of alirogoa dorlvatlvoa of earboayl eon^oanaa 
oador eondltlooa la vbleb tbo dabydratloa atop la rata* 
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m e a s u r e d w i t h N - m e t h y l i m i d a z o l e 39 
2, 
but (bd •^iU£»viitB cMittdOtt for tl i* ftddliilon •(•p 
d0Viai# in tbo dlrootion of &bo xr^ aQalo* H*ro cr- »o«Io 
refors to trios* roaotloat la whieii oloetron donttloii by 
rosoaaiiioo to tbo r««eiloD eootro i t iaport»nt« Ibis i t 
tbo 90««» for «l«S9hyd*8« vhiob ara stubllistd ay rosoaottoo 
XTI* lb« dovinUon from tho ?- - <^  plot o«ii0o4 bj thig 
o«b«Tioar 1# Q9t Kieli slgnifisaat for tti? f i rs t ttsp* But 
XII 
tbo obs«rvod ovorsll r«t« oosstftots vsry ooly tlightljr 
vltli aubttltuwitt booftfiso of tbo esooollatlon of tobstl* 
taoQt offoetff la tb« t«o stops* XMs sllgbt varlatloQ Is 
obsorvod doo to Isrgor offoot of i>l9Ct;roii d'snatiiig sub* 
stitooBte ^ tbs • ^ l l l b r l u a xhaa oa ifao d^ta^drstlon 
stop* Ibis sltaatloo algbi bo tboogbt sa so evldooo* for 
s ebango la rsto«d«t«risloiBg stop I f tbo tlioatloo is 
Bot analyftod ear^fully* 
la figaro 4 tb* rsto eoast^ats for laldosolo^eats* 
lysed bydrolysis sro plottod Xogaritbaleally agsinst tbo 
rots ooBstanta for tbo alkolloo bj^rolysis of a oai^«r 
2o 
80 
Of •9%mw9* U i f MtiuMd that tb« MoteaiilsB of olktlliic 
hydJ^Iytlt i t tfeo • • • • for th9 dilfforoot 99tmn and tn* 
rato of alkalliHi liydrol/aia la oaaa aa an ai^lrioal 
aaaattra of ti)« affaela of atroetvfal obasfa, ratlior tt)«i 
a~ or a ralaUd paraaatar* lo tHa flgora thm lowar 
l ioa la dravB tbroogli tlia {»olBta for Uia Isliaaola 
eatalysad hy^rolyala of a aarlaa of satiiyl and atbyl 
•atara vltli varjring ae/l froupa* to tlila raaatioB 1«1» 
daxoXa aela •• a iooaral liaaa aatal/at. T6a itppar lioa 
la drava tbroogb tba polata for a aarlaa of aoatataa 
vitli Taryliig laavlsg grotipa* VItb tba axoapUoa of II 0* 
dlaoaiyl*lf*aaibjrl bjrdroJcylaolBat th* polata for tha 
aeaUi* aoapoimda bavlag good laavlag groopa f a l l oo a 
Una, bot a donnward daflaailoo la abovo bjr i.h9 aaatataa 
of laaa aeldle pbaaola* la tba laatrleg groopa baooaa 
«or« «oraa tbara la i^ arj» domiifard daflaatloo av«& »iab 
balon tboaa for tba sora raaaUva aatara* Tba poliita for 
tbeaa eoaponnds approaeb tba Una for tba gaaoral baaa* 
estdlysad bydrolyala of satbjrl and a^jfl aatara* Tbos, 
tbo ovarall eorta for tb* laddaaola*«st«lysad bydro* 
lyala of aeatataa la aignold» vltb oppor porUona 
oorraapondlng to OQOlaopblllo and gaooral baaa*eatalyala 
raapaetlvaly* A abarp braak batvaao tbaaa two portiona 
eorraapoBda to a ebaaga la tba aaebaolaa of oatalyala* 
u. 
<] 
Reachon coordmat'es Reaction coordinates 
Figure 5 Transition state d iagrams (A) For reactions with an 
unstable intermediate and (B) For reactions with no 
itermediate. 
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«orr«I«tloB eeald bt •xplalatd «i«liUUv«l:r by th« ttat*-
mm% tbiif •• til* l««viof group b««oa«f »o poor that It 
ocB no XoBfor bo dltplaeod by lol4osolo» • imoloopbiUo 
roooUon i t no lengor oboorvod* If tbo ooebooito l&^olvo* 
• totrobodrol odditloa IntorMdlotOf i t wlU broskdown %o 
oxpoll ioldosolo Inotootf of tbo lotvlaf ffot^ ood that 
roi»itio to ttftrtiBf mtoriol roibor tboo goliig to pro* 
daet««Ibis I'ooQlts la • broak In tbo gtroetttro^roaotiYlty 
eorroIatloQ* Booolis of tblo klad doooootrato a largo 
obango In tbo sataro of tbo traooitloii otaui vltb ebtfiglng 
stmotaro of tbo r«aota&ta»biit tboy oao bo Intorprvtod to 
tormo of olUior a too atop roaetioft or a eoooortad roae* 
tlon %fltb an atj^uotrlo traoaitloB ataio* tf tboro It a 
dlaoroto latoraadiafcOttbo roaotloaa eoald bo doaorlbod by 
%bt eorvoa of flgaro fiot 1B vbiob tbo daabod and solid 
llBot raproooBt eoo^eoads vltb good wxni bad loavlBg groopa 
roapootlvoly* Howaoovttboy ooald alao bo doaorlbod by tbo 
oorvoa of flgaro Sbf oblob dooerlbo aayaaotrlo trsoaltloo 
ftattt rstbor tban dlaoroto iBtorMdlatos. TB oibor vorda^  
tbo totrabodral addition ooapoond of ^bono 11 oould bo 
s • R c oa* 
Hoa 
Seb 11 
2o 
•loM to • trantlUoB tt«(« ratli«r %M&n a ditervt* 
3«e«i«« of %biB pocslblo intorprttaUost of noii* 
llaoar ttnietiiroTi&aotlvlty oorralaUooa la t^ms of 
ebaagat la tho ajwiatry of i]*a&al%l(»n uui«9 at wall aa 
Ifi tama of a diaerata l»tar«adlata» aoob oorralaUona 
do oot profida daflnita avldafioa for Uia «xla&«iioa of an 
iBtamadiata on tfaa raaotldii ooorainata* 
4, ParUtloBlog of aa latamadlaU aftaf 8a%a'><latay»lPiBi 
Xba avldaaoa for tlia aslataoe^ of tatrafaadral addl* 
iloB iBtaraadlata la alao daooaatralad la tlioaa raaoUoaa 
la vlilob tba aatora of tba prodoata ara oUaagad t»y ebaag-
lag iba raaeUoa ooodltloBC vttboot efaaogiag tba rata of 
tba raaatioo*An axoapla ia tba fafdrolyala of tba M*phaByl-
40 
iolBolactooa* H vary nig^ pH valuaty tba rata la lada* 
paadaot of pH %fbleb la aaortbad to tba rata-dataralclag 
iBtaraetloa of OH aad protoaatad lalBolaatona <pic... • 
app 
5,06 )• Xba bydrolyala balov pB f «pto 4 oeeara by tba 
attaok of vaiar tm m to ylald aa aaebargad tatrabadral 
lataraadlaia. s^ov pH 3 a tranaitloa eaeora froa raia* 
llaitlBg bydratloa to rata*llalttag daooa^oaltloa of tba 
naotr^l tatrabadral lataraadlata* 
2b 
Q. ^1 
^3 IP"] V OH 0 > 0 
NT 
K. 
\ 
0 
- 8C«H6 ' N ^ C * • ^«««.;;STT>>/ ^N/^ 6^% 
9oh<a» 18 
Sii» ivMtioo itt Ui* pB-f«ti<Ni 4*7 o««8f« tbronglt 
•ad iBid[«s9l«yl« foood in Uilf rvgioat tei not •( pB 9 
«(!«ifv tb« hfdroxH^ WMtioa i t Mott laportaoU from 
pi^tiot •nalytlt only aailiOMi «nS lMiiyfDl«e%oii« «tr« 
fousa b«lo« pU f aaS y HiydroxylMitynKiilltf• tbor* pH 7* 
tti« e«ianf« in <li* produet etntetQiw «»ii b» MpI«io«d 
oa tb« |>«ti8 of (iu» ioaisstloa of tii« totraiMdrsl 
iQtftraodloto •« •bono ia Setioao 13. 
2? 
^ H ~ C5H5 _^^ ^ r j p i - CeHg 
OH ^ ^ ^ Q 
0 0 V 
Oo 
* CgHgSHg 
» - CsHg ^ / - \ ra^B 
0^0 9 0^^ 
SCHBKS 13 
Br«akdoim of th« n«atral latenwdlat* via i t s cvittor-
loole fora tioold allow oxpalslon of tbo ooatral aadno solo* 
oal«, wboroaa in tlia anioaie iotoraadiata dopartura of aatna 
laaYlng group eao aot bo alBllarly faellltatod* Tbarafor«| 
tha poor loavlDf taadaney of aaina anion raatalta in C-0 bond 
breakaga witb tbo ozpolsion of tbo aora acidic oxido ion. Aa 
tha fomation of tb« tatrabodral intarnodiata i« rato*dator* 
ainlttg aboTa pH 3, tba larga obanga in prodneta ratalting 
froB tba doeonposition of tha tatrabodral intaraadiata at 
pR 7*07 i t not ovidant froa tbo kiaotio data* Tha apparant 
valao of K (10 • ^ ) ia tbo qootiQBt Kibg/k^. Tbaraforo, i t 
eaa ba eonelndad that two tatrabodral intaraadlataat ono 
naotral and OIM anion!Cf ara foraad In tba bydrolysia of 
iainolaetono* 
26 
toother •JEai9l»» i s wbieb tb« natUFi of th« prodoott 
differ vltfe tlt« ebioif* i s tli« roMtloa eon^ltioos le Ui« 
41 
bjNiroljrslt of ii*stitoUt»t«^ aettiniScio »9t«i«e» xtll and 
^7?. in tho liySrolartlt of %h»to loldsto •stM'Oi prodaott ar& 
Xllt XIT 
aoiaos «od oetort la oold ooloUoo oad oaidoa i& olkoliao 
•(AoU«B« tbm tr«a«lUoii bmtwun Uio two pfodveia ttkot 
pUeo ot pS '^^ d and 8.46 for XXIt and Xlf, roapooUToljb 
ttio ^old of Mtliio varios vttii pB for liotli tlio loldaUa. 
tba QOiM>oWr*«aloQlata4 eorroa vlileli l»oat f i t tba data 
ladioato tbat tHo jrlolda approaol) 99«100^ aayaptotloaUjr 
at lov pH aad 6^ aad 8f at blgH pR for Kill a&d XI7, raa* 
paetlvoly* ftio Molimlaa la giran in Asbaaa 14* t^ pB > 1, 
tiia t«ta*dotafiilQiog bjpdratios of tlia protooatad iaidata 
•»l9r d/ vatar or tifdroiida ion jrialdiof fmofacv^ god tatra* 
liadral lotaraNidlata and daaoopoaing ioto prodoatat la 
tu^mT^Vl9m Forttior ionliatiott of tlia lotoraadlata to 
a&loale apaal^ affoota tba navara of tha feydrolyala pro* 
ducta ttltfeoat altatlog tba kloatiea of tba ittldata dia* 
appaaranaa. Itia asall daeraaaa la tba rata of hydrolyala 
of l l t l at pR ^ 1 aaggaata» Imt doaa not prova* tisa 
oaatirraaea of a traoaitioa la rata«^atayBlBlag atap* 
2B 
/ 
on 
oa 
/ 
OH •CHj.-»C 
I • CH3 -
\ 
c 
\ 
^nn 
ft 
08 • CHj* C, 
1^  inn 
• ^ 
o» 
f ^ kg 
<^8 *C-8BR • 1* - — > CH.COOH • RflHg 
1 
OB 
1^  
^N on . 
H • CEg«C»IIHa - — » CfijCOSHn • RC 
fi 
m^mtm 14 
fhmm rvanltt tagiMt %littti tlie ••^ba&tta for Ui« 
l};r<)imX3r8ls of laid at* s t t v ^ I t ^ I n (o iiiat proposed 
40 
for «{}• iiydrolycis of 3*|>liflNayllBiao toirabodrofarai) la 
vhUb tto« totx«li«dFal i&tofSMdUiof ooeor la aol4«)»M« 
o^iiiisriQai and idLv* i l M to dlffcraat prodaotis. 
7h« oxistaaoa of latonioaiato la liddAto Hjrdpo-
iyt l i i i t also itap|ion«a hf «lie foUo^dag ovldciieoatd) 
tht aatam of ttio prodaoti of hydfolyiA* Yftrloi vlth 
pH la a oaaaar wbtoti baara no dlaaaraibla ralatioaaMp 
30 
to t^e 0frm%9 of pn Oft tbo ovor**!! rato of h/arolytlti 
vlth X7?|C»!I boad eXooirofo froiaoiljr glvot nay to ulaoot 
eompletoljr CO Iwntf eXoovogo in • pR rtflon (7*5 • lO.S) 
%ibor» tiM roto of tij^roXyait la ee^plotoly inatj^Mdant 
of pH. TranalUon fro* tlio foiawtloa of atilUna to tbat 
of aoatanllUa oooora at pH (t.«9 % 0«03}la aaaa of XXtl 
idaotloaX v&tli tbat (7*«t} lAara tbo rataa of vatar aod 
bydraxltfa ion aUdltloD to tiia protooatad ial4ata ara 
oip«Xi i2) the {»raaaitoa of Xev eoaa^itratlooa ^ aartain 
Ofttelyata prodeeaa profosad aXtamtioaa la tlia satara of 
tiia ItydroXyala prodaata vitii X i tUa or oo ao»aoaitaat 
4a«4S 
affaata on tlia rata of kfdroljfalat (3).Jla la tHa bydroXj-
40 43 
ala of lalaoXaetooaa aad tlilolaldata aatara t^a axtaiit 
of C • N boad eXaavaga varlaa «ltb pH« 
3i 
Bsxsmfan OF tun Pf«mtm 
Xb« ftdyl trtS9r«r r»«ieiiont ar* of oli««toftl and 
bloebanleal luportauea sad ib* problaa of ••ebanlaa and 
ealaljTsla of tiaol} ra^Uona ia ««atar«0 aroond %b« axla' 
tanoa of mooa- and dlanlocle tatraliadral lotar>«dlataa 
and tba I raittfar^aa of ^rotosa* Ibj*aa ara fouod to ba 
dapandaot oa tha atraetora of tba aabatrata aad tba 
alkallaity of tba nadiaa* so ayatasatle vork oa tba 
alkaXiaa bydrolyala of aaldaa vaa reportad bafora tba 
appaaraaea of a papar ^y Maeblar aad faftf vbo atodlad 
tba alkallaa bydralyala of trlfluoroaeatafilllda aad 
soaa K*aatbylfenllid#a la tba blgbar #sQfa of bydroxlda 
loa eoaaaatratl^B and raportad a rata a(H>«tioa aontala-
l»i a tax« aaeoad ordaf ia b/dronida ioa «oA propoaad 
tba fomaticn of dlaoloale tatrabadral lRtamadiata«Tba 
forsatloa of tba dianloalo tatrabadval lataraadlata %»aa 
raportad to ba dapaadaat oa tba aatora of tba aeyl* 
sabatrata aad tba ooaeaotratloa of bydroxlda loaa in 
tba aadioa* Sba affaet of aobatltaaata oa tba alkallaa 
bydrolyala of aaldaa baa baaa atadlad la low alkallaa 
sadltm* tba ala of tba atadlaa raportad la tbls dlssar* 
tatloa la to atody tba kiaatloa aad aaebaniaa of tba 
hydralyaia of varlwia aaldaa la low aad bigb alkallaa 
ranga aad to lavaatlgata tba axlataoaa of moDo* usid dln^ 
3, 
nlonic tetrahedral InteriBediates and the effect of substl-
taents on the rates of the hydrolysis^For this purpose the 
studies have been carried out on the hydrolysis of bens-
aside, o-amlnobensamldet sallcylamlde, o-metboxybenzaoilde, 
fomamldet acetamlde and thloaoetaalde. The neehanisms and 
activation parameters for these reactions have been dis-
cussed In detail* 
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8o 
utmtmtias 
She kin«Uef of tb# hy^fToljrtls of «ai4#9 hms botn 
•parsMi eoii{»ar»d 60 ibot #f est^iv* tto« hydi^lyslfi of 
•fliidos ««i stsidlod f l r a i ^7 A«14 vlio thonsM! tbat tho 
&«s«*eat«l/f«(S 6|rdj*c)Iy«ii( followod • t««oci4 oftfor ooor«« 
aod ib9 ttoebaniss vas gtvua • • ^omt In 8^««« 1 . 1!« 
0 
• If 
HO • C -KH 
\ 
R 
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8 
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<BCOOH • m 
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^ slow 
v. ' 
0 
n 
HO • C •NR i 
H 
0 
II 
HO • C •81? 
\ 
H 
•^ l«OC «* KH3 ) 
I^«II9 1 
itiTosticafcod tii« of^oat of «ra«atlo tuftstlt^soota 00 %b^ 
ratot of liy^rolyait of tubttltotod b»iix«ald#« witti 
•qoooiis 3o (0!{)|| and rtportod thai ttia tXaotroa attract* 
lag sata- aixs para-aabatttoanta a«««l«rata and alaotroa 
dooatlBg aabatltu^ta ratafd tl»a by^rolyala tad that ttia 
ortlio*atii»8tltQaBta ratard tba raaattoa iadapaod^itly of 
tbalr polarity la agraaaaat vltii tlia aaaoaptloa of atroag 
3v 
eaiaXjrs*^ b^ilralytlt of l}«itx<fild« 9&4 vtrloat p"t»b«tltQ» 
tnergy I t lov#r*d »M U;» i%%e le Ic^ortasnd by tSstf dloe* 
8uboUtis«etft Iner^WLm th« aetl^titse •8#rg|'* £h«y also 
pr^posad fi aecbs&lsai io «KpXalii tin? etsbetitttaiit «ffae% In 
tb$ acid 9XH& !»•«• ^ydroljrtia of %at9f9 aii€ «Bi4l<it» tfia 
aii>di#a &» i^# hyirolrsis of atlloylaisl^a bat alao bt^m 
liii?9«ilg«tod for t^ halr aaalg»cle imd a&tlpjrfvUe propar* 
S 
tlas»l»y Brodlo ana iiakoly «h^ Aarrtad ovtt i i t tiiirolyate 
tifidar oondltioisa ^aaifaad to aimilato gaa%i*otfit#ttioal 
aavlpoitaaat aai 8lio%pad that i t was raaiatast to oltavag^* 
4 
i'aai^r at a l . earjriaa out a<taaoiis alkali»a hydroly 
• Is of oartAln alipliatio asldaa m& p*9lkyl bassaBldas at 
o o 
50 and 70 l$i var/iag ^osaaotratloii of aodtoai tiiidroxida* 
tb^^ fouod »o daf la l i * raeotivlt / o7#ar in tbt aroaatio 
MPl^'a ^ad sfeomd tbat auiiaUtatad isanxaaidafl tiydrol^ 'Sfid 
190 re slowl^ r ttian par^at amid«* ^^o slgaifieeat dlffaraaeo 
l»«ti'9««ri th« ratsa of tba p»alkyi&«iitaa[ldaa was olisajnrad 
whi^ b Iffipllisd ttial tbara vaa a alj»d indQOtiva bypaitroa* 
jiigntiYfli orditr i& aiapla;rl»g aa iisaaaal baX»aoa of affi^ta* 
3 i ^ a r 8hov«d tb« praa^ woaa of a atabla tatrafeadral 
additioB i s t a n ^ l a t a la tiia hfistolfait of oiitdaa ttsm 
S6 
ti}frtp«4 t t t i iUt * i«%«7« 39ii««r •% •!» e«rriad out Ui« 
tiydrslyvit of ••%«rt aoi «ttid#0 to seldle ci I M I U M in 
baste soliiUoiit Md tiioiftd tiist Qxyf«o nxeliMift oeonrred 
1» Kiftsle byarolyti* Iwl »o oiyg«ii •JSb«agt vat ol>a«rvad 
in aaidia byd poly a i t of bastai^dt* ftila Xeok of oxygwi 
#JHih«ita dtiflaf tUt aet^io liySrolytlt vat attHtetaS to 
thm gFoatar basielty of aitTogi^ ralaUva to ox^foa* 
doatoii at a l . p^iiortad faeilo oxygafl azofaaaca la il»a 
baaSa bydroljrilt of bamaaida asd wicgattad as lotanMi* 
aia%# I tibiet) liad a ooi^aratlTaly long Xtfa maS ^9TW 
tlia aaaa of 9if#iAEliif of C*m bond la sraatar tlsao titat 
// 
0 
DH • E • S 
\ 
un 3 
0 
A-*C-—OH 
\ 
a -c-cp>gii. 
8 
iMidar aiK^  'in««y f^irtl»«if fftodl<?d %b^  hydwly^iit of 
b«iniia«lda la aal^ »»^ i stfeislt «5l«Uoa« aad abowod that 
QXf%<m axeb«0fia aocoiapMilad &ba bat!a byrlrolyala «bleb 
liidloatad tba fonsatloa of a ay^tratriaal lotamadlata 
39 
e*pttl>l* of oxyfcn •xeh«ig*. fb i f lnt«fii«dl«t« »o»% probsb* 
If btd tli« ttraotur* of tli* addlUon eo«poiifid UC i<M) m^^ 
vhleti aador l»«fio r»tetioii eoadltio&g r«««ino4 in •qa iU* 
tirium vllii tlio ion foivod by tii« rtttsval of • proton fro« 
OBO of tbo oxyg«Bs* TB faot tdif loa ««t probably fomNI 
f l r t t by tb* addition of bydroxi^o io& to tb« oarbonyl 
oarboa atsn of ib« anida* lioifav«r» for axebanft to oeeort 
a eospouad aynsatriesl vl&b raapaot to botb oxygiMif aoat 
•x iat . 
Xb« affaet of taaiporatsra on tba ralativa raiat of 
tba eoooorraai altcallaa bydrolyals and earb^yl oxygan 
•xobaaga of baasantda and atbyl baasoAta vaa alto datar* 
aia#d by Bandar at aX. In aaeb oaaa tbay fonad a daeraaaa 
in tba ratio (k /k ) vltb iaoraaaa la 
bydrolyaia axobaaga 
taaparatiira«Tbay r#portad tbat tba forsatioa of tb@ tatra* 
badral latafKadiata la tba rata*datandiaing atap. 
10 
Kotby baa atadlad tba atabll ity of b«8ta«id9» aal i * 
eylaaida aad aona l*aab«titatad darlvati^as la 1.0 8 par 
ehlorle aeid aad 1*0 N sodio* bydroxida to aloeIdata tb* 
affaet of tlb* aabatit»aats on tiM rataa of bydrolyaia* Tba 
raaolta iadltatad tbat la botb aadla baiuiasida was lata 
atabla tbao aalieylutlda i^leb olasrly deaoaatratad tba 
aarkad atabilitiog affaet i^ tba bydroxyl group la tba 
ortbo position* Ha also obaarvad tbat baaaaaida was lata 
atabla la alkallaa tbaa la aeid aadlua vbaraaa la eaaa of 
4U 
tiv«s • Ptv«rs« •ft90% ¥ • • ot>»«rv«d* fh l t ««8 t t t r l lNi t t i 
tQ ili« ttabiUtjr of pli«ii^«t* loot ds* to rotonaBoo 
• f f te t «ii4 eotitoqtioBt ro«l«iiii«o to oaoloop^llie at task 
by &ydroJd.4io lo»8* 
11 
Boatfor Slid aiBfor ttitdlod ttoo klnotles of t&« oon* 
etirront bydfoXytlt «id osraltaiiso of li«Bs«aitf», bvBsoyl* 
oblorldo «KS otliyl bocsosio in varloes dlox«ii«*«otor 
ttixtoros sod aoftlysod tli« solvoet offoot on Hio hyarolj* 
Uo rato co&ataiit in Wxsa «r I t s affoet on tlia fonia%i<« 
of tatr^adral letafaMdiata aad on tba paftlUoaiBf of 
%h9 latorMKllata %o glY« al&hor ro«8%«a(a or prodoeta* 
fboy foQBd tliat la tlia lij^rolyala of boBaa«i4»t ttba ratio 
of iba rataa of ^ a fofMitloa of II19 ta t r^o i ra l iatonia* 
dloMi to tbaf of tba parti tloaiBg of tlia iatoivaaiato 
daeraaaad tiltb laeraaaiaf vatar eoataBt <^ tb* Boditw* 
This iadieataa tbat tba protoaation b/ a «ator Molaoala 
of iba wida ioa oaeara aiamltaaaoosly idtb i ta loot fros 
tbo tatrabadral intaiwadiato* 
19 
Braiaa «Bd taaaor aarriod oot tba atediaa oa tba 
iatraaolaeslar gaaaral baaa aataljraia of tba b|rdrolyaia 
of aa aaida boad by a aoifbboorlag bydroxyl troep tabiag 
aobatitotad o^bydroxy baasaaidaa* tbay fava tba pH* rata 
41 
eataljri«d brwaMonQ of • TObstr»t«*l}jr^roztd« Ion i&t«r-
fH» stodias OB tii« hyilFoljrait of Mdc!«« II«T« 
b«on e«rri«4 out la ««toF orgaaio aizod •olv«8% to firt* 
diet ebtaleal faafitlvlty df 9fe«rmi««dtloalt«f^ tolYwal 
•ff«ot OB raaotlofi M t * w«s ttoitod 9X%m9iwlf In 
dlpoltr ftpfotlo tolvMtt»fQ«li da dla«tliyltitXplioildo,for 
•jratliosls j^tpof and Tow •lnoidatioB of roaotioB BooHa* 
olaa. Parkor rvportad th i t aiil<mia riraetaBt vat daaolva* 
tiNl bf dipolar aprotle aoXvvat dao to vlitob t ^ rataa 
of raaatloBt soob as blBoloeslajp aiibatltotlosi ollBlBa^ 
tloB aad alkaU&a byaroli^ais of aataFi %N»^ aoooloratad 
l>aoaaao ttea aotlvtty of roaotiot BBIOB wat lBcf«aaad 
witli aolvatioB* a« alto i^lotod OB% tlia asofttlfiots of 
tli» 8olT«At offaot for aaaljralff of tba trasaltloB atato* 
"^ a^lag dlaatdil »t3lplioxldo» tHa dipolar aprotte aolv^at 
•ffaet oa tha rata of alkaliaa tijrdpclrait I M » studied 
ttaiaiy oa eatarat vtilla tbora 9tP9 mmf pbarBaetotleals, 
If 
vi)leb hoY* aftlda llalMga* Hoeordliigly icojo Bt al*earrtad 
oat tba atodioa oa alkallBB bydrolyaia of baasaslda, 
p*aitr(^»9BsaBld«t i-satbyl p«>»ltfObaBiaaldot aoot* 
3iilllda« ll,ll«dlBattiyltNiiifa«lda aad Sf}S«dtB«tliyl 
oltroboasasida la DMSO i^ara tfeay tminU aa laoraaaa la 
tba ratas of t^a laat tuo aad a daeraaffo la tba rataa 
42 
of Xh9 otJt^%v f iv« iiiiidM* '^ ff DKm ltier«««»s tht nfa 
of alkalltio hydrolyfia of «ttorf wltte tf#solvstiOQ of 
hf&roxidm ioa, tlio roi9*tfo%of«iiii8g 9lmp ia H, ll*dl-
a«tbyl«nl(!98 tiydrolysl* was ••sarod %o be tli« OH* tddl* 
tlon to %h9 oarboayl tarboo as lo «at«r, imt la th« 
oi;fe«r fivo aaildts %li« rat«*dti9rsiQl»i sta^ was aaansiid 
ta !»« tli9 leavlag of MII&O group froa tb@ ta t r tb^ra l 
Interaaaiata* 
larXlor oo oxygaa axeliaiigo vaa obaairod la tlia 
acldio teydrolyala of baosaislday but rao^ntly ^Im 
r9por%96 dataotabXa oiygoa axeliaaga la aeldle hydroly-
t la of ba&saalda altboagb la snail aMOtt&t* 
1» 
c%aHoa eanlad out tli9 ttodiaa on tti$ hydro-
lysis of vajlooa sabsUtiitad a@l<les la ordar to datar-
iilaa wli9tliar Hit ii^gal&»d# of tii# starlo affaet apoa ttia 
raias of aeld*oatalys«K! bydfolysls of aoldae and Ftlatad 
eottpoviads Is slgoifloaatly dtffaraat frcMi tba Kagolioda 
of tba atario affaot upoa %h9 rataa of basa*oatalys#d 
hydrolysis aad to oospara tba sagalttida of tba staile 
affaet oe tba rataa of aalda aad 9»t9r bydrolysls aad 
as ta r l f lea tioa« 
4.5 
«Bia« (?;• Merok) and o<ns«thoxyb«isantda {Udrieh) ««r« afl«d 
«9 auob vltliout f!irtti9r purlflastlon* Tt)« solution of b«iis* 
fliffild« viis pr9pai'«d in doul>X» dlstlll®d vat«rttHit as Q*a3r.ti}<}* 
&9iisa@lda if^ d aallcylaidda nara Qot soluble to watart th#lr 
aolutlaD9 vara pr®pap«d in 0.1 ?^  !la(m an<* 0«S ! NaCff r»a-
paotliraly juat b#fore tht atart of tbe reaction In aaeb sat 
of obaanratior«i. It vaa obsarvad thst no appraclable hydro-
lys i s took plaaa und'^ r tisaaa ooodltiona at roots t^stparatora* 
Fraah solution of o*«atbox3rb«nsaalda In 10^ athanol was natd. 
stock aoltttloQs of aodiuai hydroxlda (ftnalH SDH) asid 
hydrochloric acid (AnalE SDR) vara pr«p»r«d in doabla dls-
tlllad vatar* »^dliia» nltrata (Analn BDR) vas us$d for tha 
adJQstfliant of lonio strangle, iasslar's raag#nt was praparsd 
by tM^ aatbod dasoribad by ?o|#l* 36 ga of potass!u« lodlda 
(AnalB mm) vaa diasolvad in 100 asl vatar and to this 4 par. 
oant solution of aareurle ohlorlda (^alP. BDH)was addad ultti 
conatsnt atirrlng t i l l a alight rad praoipitata r^aalna 
(at>;>ut 5 ^ ol ttre ra<|iiir9d)* Than vith constant stirring, a 
aolutlon of 13Q ga of aodiua hydraxida in 8&0 ml vatar naa 
introducad and aada upto one l i tra with distlll^tl vstar* h 
l i t t l a more aarcarlc chlortda solution was tddad until a 
paraanant turbidity »ppm&r9&0 the mixtura vaa th»n kapt for 
44 
oiK» day and d^oaotad. Tba aolutloo of Haaslar's raagaat 
ttiua prepared vaa kapt In a dark coXcxirtd bottle* 
Klnatto MaaauraaeBtat 
Tbe raquialta voliwaa of al l tba reaetaota except 
sodlUB h/droxide« wire tak^ In a tvo oaoked reaction 
veaaal fltt€!d vtth a doable aurfaee eondenaer to ch«>ek 
any evaporatloiivTbe appropriate eonoentratlon of sodlOB 
nitrate vas used to aiaintalB the ionic atrengtb* The 
reaction aixtare waa tben tbarooatated in an o i l batfa 
at the deaired tempera tore within the precision of 
;*; 0«1^* the reaction vae then atarted by adding the 
re(!iiitite volune of aodian hydroxide solution and sero 
tine waa taken when half of i t had been tranaferred to 
the veasel* a^ the reaction proceeded the evolved asnao* 
nia vas avept ont by a current of nitrogen gas and vas 
81,29 
abaorbad in hydrochloric acid at different time inter* 
vals* The concentration of abaorbed aanonia was deter* 
aiined apectropbotofsetrlcally by iteaslerisatlon using a 
atandardi plot of optical density ?s* known anaoniun 
chloride Qooo^ntratlona ranging froa 4*0 x 10 H to 
60.0 X 10 M. Ml the spec tropho tone trie meawretBents 
were made at 450 mp using lausch and Lonb apectronic-20. 
45 
CaXoQlatlontt 
AH tii« ffitetloot W0T9 e«rri«d out io «x<3««8 of 
eoostsntt w«r« 4«t«r«lD«<! fros tqitiatloB (1) , «i}«r« *a 
>^ ob. • - V »^ , > i • * *• ^^ ^ 
Is the la l t l f t l eooo9Qtr«tlda of asid* and *x' la th« 
oofieoatratlofi of aa»onia at anjr tina * t% A oompatar 
prjfresiBa In FOittlftH IV naa sada for tlia ealeulatlon 
^^ ^eiia* vhloh la llatad la tba Appaodix ( Pr^tmtm 
So* ! ) • 
Tba kl&atlaa of hydtrolysia of aaddaa vaa atoaiad 
oiida? •arylng eoaeaiit]*atioDa of asid aa and aodiiw 
hydToxida* lOQlo atraagth aod tamparatoratTha raaolta 
ai»a ilvaa in tha folXovlog pagaa* 
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SffMt of a«&sMld« CoiM«DtraUoB oa i t s Hyarolytlt 
At «0® 
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SABLS • 3 
ffr«8t of B«oj(»«ld« CoBeoDtraUoii CMI I t s HirdroXystt 
kt 80* 
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Cosoentretlon of 3«iiiiMiil4o 
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tmm «4 
Bff*ei of o*Ai^ool>«Bta«l4« CoBO«iitr«tloo on i t i Hydrolytii 
At Bffi 
C<m9«ati^tl9ii of So4lQ« nfdrogUm (b) « 1*0 M 
toQlo fitroagtli (^) It 1*5 
• • • 0 , 0 0 6 1 8 M ^ ^ ^ I •* « 0.00640 K , 
titm iO^Wl tinm 10* [x] 
s in* H « vio* ^ 
i 
30 8*S8 80 2,S0 
• 0 U . S 8 «0 XI .95 
90 16«tT 80 20»8& 
100 81.44 100 26.36 
X80 84*84 180 S l . l ? 
MO 88.01 140 35.17 
160 30*81 160 38,66 
180 32,86 160 41.67 
800 36*00 800 43.91 
lO'k . • 6«84 • ©.St B i n ? l©^ *^ ©fci8* ^'^^ t O*** **° -1 
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C0oe«rtir«tioii of o*Mnttto]»«iA£««i4«* 
50 
TABLl 
l f f * e t of o*Aaiiioii«iit«al4« CoootntrtttloB oa I ts Hyarolytlff 
At 88^ 
C«>8«ntff«lioii of SotfltiB nfArmiA% (b) « l«0 H 
loAlct Stfv&ttli (M) • l^e 
aio , Ji * • i n . M 
i _ . 
42 XO«SO 40 12.70 
«0 aO.lO $0 23.50 
dO flB.65 eo SS.50 
100 36.03 100 42.10 
120 40.00 ISO 48.80 
140 44.SS 140 64,95 
160 47.70 190 GO.SS 
ICO 60.37 liO 64.10 
SCO 62.17 aOC 07,43 
10*lL ^ » 6.87 • 0.S7 aiol^ lO^k ^ • 6.88 % 0.40 ttlis.*^ 
C(ino«iiir«iloa of o»AMli)ot>«asiiiiiL4«. 
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tmtn * i 
Sff«et of rmlX^flmm* CoaQCBtratioo en i t s Hjrdrolytlf 
Coiio«&t^Uoii of io<lta> Hydroildo (b) « S»0 M 
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ConoMtrfttiois of e«ll9yla^4o* 
rd 
8ff»et of S«Iloyl«al«* Coiio«iiti«Uoo ott i t s Bydrolysle 
Cooe^atmUoii of 9odla« Hydroxidt (b) • 9.0 M 
* T 
• • 0.006 M ^ , _, 5 • « 0«00« M ^^^ 
i 
AR 3*00 90 4«00 
90 Xl»fO «0 iO,*a 
200 a^.SS 1 ^ 22*S0 
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310 38,4S 2Sfi :Sd.aO 
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480 36.78 300 44,06 
Iv* ?t^ .^w -S*?* • 0.14 adol 10* fe ^ • 3.8© t 0.38 Blnr^ 
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i 
f*Btl • 8 
Sff«Gt Of HsXlOjrlaaldt Coiio«ntrattoB oa l U Bydroiytlt 
At 9S*> 
OooeMitMtloii of SodlBM Hy<?ro3rl4« <b) • 9*0 M 
tonic SvriyugU (A) • 3*0 
a m 0.007 M 
45 
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MO 
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10* fX 
M 
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2S.70 
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TO k . • S.C7 • 0*16 mXtu^ 10*' k. » 4.34 % 0*M atnT^ 
• Cooooairatloik of Stlloylftsido. 
54 
^f«ot of oHi{*tbox3rl»«iui«Bl4« CoBO«iitr«tl(»i 00 i t s Hydralysif 
CoBoootMUon of 0o41wi Bytfroxido (b) « 2*0 M 
lonle stifogtli (A) • 5*0 M 
. J 
a m O.OOa H ^ ^ _, ^ « » 0,0086 M .^ ^ 
a ln . H "- -^  § •lo« M^  
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10* k^^» ICfStO-^f nrla? l o ' fe^^^* 9,81' t ^'^^ »!»• 
^noeniratloii of o-HethoxybMisQiif 8o. 
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Coiio«sitreUso of o-*?l«tlsox/ll*Q<ftait4«^ 
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Cooeeatrfttlon of Sodloa Hydroxldo. 
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CoBe«Btr«tioB of SodloB Rydrosldo* 
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885 16*71 
516 19.13 
345 20.04 
l o \ • l.OO • 0.09 «tB.*^ 
obt * otot * 
Coiio«iitratioii of ^3o6iiia Hydroad6«« 
60 
105 
160 
880 
885 
885 
915 
945 
405 
lo'k • O.SO • 
0*68 
1.80 
8.79 
4*85 
4*98 
5*48 
5*98 
6*48 
7.58 
0.01 «1D* 
Gu 
TABLE « IS 
Sodium Hydroxide Conoentration Depesdenoft of Hydrolysis of 
o-Amlnobenzamlde. 
At 86<> 
ConcGntraUon of o-Amlaobenxaoilde (a) * 0.0064 M 
Ionic Strength (M) » 1»5 
J . ^ 
b = 0 .4 K A r n ^ b » 0 .6 M . _ _ 
Tlm« 10* [ x ] J Tine 10* fx ] 
fliin. M ^ $ mln. M ^ -^  
, _ S - _ 
«ib 3.77 45 6,55 
75 0.27 76 11 .35 
106 12.<?.1 106 16.46 
136 15.84 136 21.45 
165 i e . 9 2 165 34.SB 
196 21.2S 196 27.4:. 
235 24.09 226 30.19 
S77 27.19 277 34.01 
l o \ * a.04 i 0,09 a le ' . l o \ = 2 .83 + 0 .13 iiiinT 
obs * obs 
Uoncentrat ioi i of SoJluUi u'/CrcxiC?.. 
6 i 
TABLS ' 16 
Sodium Hydroxide Concentration Dap^idence of Hydrolysis of 
o-Aminobenzaffiide• 
4t 85° 
Concentration of o-Amlnobenzamide (a) « 0*(X>64 M 
Ionic Strength W « 1.5 
l ime 
min. 
30 
60 
80 
IOC 
If^ O 
140 
1.60 
180 
200 
obs 
* 
b 
_ 0 
, 0.8 
• 75 + 
K AT -, 
3 .e? 
11 .52 
17.17 
22.5C 
27.4S 
31.7C 
35.67 
38.42 
41.as 
-1 
0.46 iBin. 
i 
9 
i 
J 
5 
Tlae 
MlC. 
30 
«0 
80 
100 
120 
140 
lao 
190 
200 
b ' 
obf 
« 1 . 0 M . .^ . 
1 0 * [ Xl 
M -* 
-•2. CO 
11.''^5 
20.85 
26. 5o 
31.17 
35.17 
58.65 
41.67 
43 .91 
5.56 t 0 ,33 min.^ 
Concentration of Sodium Hydrozlda. 
6; 
TABLE « 17 
Sodium Hydroxide Concentration Dependence of Hydrolysis of 
Sallcylamlde* o 
At 96 
Concentration of Salicylaalde (a) « 0.005 M 
Ionic Strength (^) » 5.0 
• 
b 
Tlae 
mln. 
60 
120 
165 
2?.0 
8B0 
. 7S3n 
575 
45>0 
465 
510 
\o\ « 1, 
obs 
s 
.12 
0."J 
• 
^ 4 r -. 
2 . d 4 
5 . 0 4 
7 . 9 6 
1 0 , 4S 
1 4 . 6 2 
2.S.94 
1 7 . 6 2 
1 8 . 7 0 
go,?>i 
2 1 . 6 2 
- 1 
0 . 0 6 lelQ. 
r 
0 b* lime 
mln. 
60 
i l O 
192 
r?40 
soe 
333 
366 
^.QB 
440 
10"k « 
obs 
» 1 .0 
1.S9 
M 
-¥ 
«» 
10* fxl 
2 .26 
6 . 0 0 
1 0 - 6 5 
i.:.6o 
1 5 . 3 4 
1 8 . SG 
20 .24 
2 2 . 4 0 
23.7'^ 
0 . 0 7 d i n . 
« 
Concentration of Sodiuffl Hydroxide. 
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TABLE - 18 
Sodium Hydroxide Concentratloa Depend«Qee of Hydrolysis of 
Salloylaialde. _ 
At 95° 
Concentration of Salleylamlde (a) « 0.006 H 
Ionic Strength (/t) « 3.0 
Time 
mlzi. 
50 
1?.0 
192 
240 
285 
333 
366 
403 
4 4 0 
b * 
io\ « 1, 
ODg 
s 
.69 
1 . . 
+ 
2 M 4 
10* fxl 
M 
55.50 
8 . 0 0 
1 2 . 8 6 
i t . ^ 0 
1S.B8 
£ 2 . 0 4 
2 3 . 5 4 
25.'^S 
;J7.44 
- 1 
0 . 1 0 2 i in . 
1 
i 
10 
Time 
rain. 
60 
106 
150 
mo 
P,5o 
t'-'f^d 
VJo 
345 
^ 7 5 
4 2 0 
b ' 
3 
k « 1 . 
3 3 S 
•.• 
>88 
1 . 4 
-¥ 0 
TO-* j X 1 
M — 
;!.f 0 
? . ^ w 
X X . «<»> 
1 3 , 7 ; 
13 . 5 ? 
2 1 . 5 : 
22 ,9v 
a4»p i 
8 6 . 3 1 
8 8 . 5 1 
- 1 
. 1 5 ifiln. 
* 
Concentration of Sodluio Hydroxide. 
64 
TABLE - 19 
Sodium Hydroxide Concentration r-epeadenee of Hydrolysis of 
SalicylaiDide* o 
At 95 
Concentration of Salicylamide (a) » 0*005 M 
Ionic Strength (A) « 3.0 
^ J 
b « 1.6 M . 8 b = 1.8 M . ^ 
lime 10* [X~l J Time 10^ [ x l 
min. M ^  8 Biln. M 
I „ . 
4.85 bO 
i 0 5 
iSO 
180 
255 
2o5 
Jij.5 
.>45 
375 
4 2 0 
10"k » 
o b s 
S ,80 
6 . 6 0 
la.so 
i r>.74 
a . 3 4 
£ 4 . 2 8 
£ 6 . 9 6 
£&.i)8 
2V,58 
3 ^ . 1 4 
- 1 
2 . 2 7 + 0 . 1 8 K i n . 
60 
147 
219 
2iJ5 
294 
545 
5'^5 
430 
%6'6 
3 
10 k 
o b s 
15. 
'-i.^. 
ti,~-i, 
ZG 
SO 
. 1 5 
.75 
. 3 1 
. 8 3 
. 3 1 
tjf^mQx 
' A , .37 
. ? 7 
» g.64 • 0.09 Bdn, 
Concentration of Sodium Hydroxide. 
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TABL8 • aO 
Sodloa Hydroxld* CoBe«fi«r«%loQ D^«oa«iie« of Hydrolysit 
of <talioyla«ld«« 
CoQOWtratioB of $«lloyl«»l«o {•) • 0*006 K 
loole Str«QC«t> <A) • S.O 
b • 1.9 H . ^ ^ ft b • 2.0 M . _ ^ « b • 8.8 H . 
Xtat 10* fxl J^ flBO 10*rx]«fl«t 10* fx 
am. M ^ ^ la in . H I •In. « ^ 
I I 
60 
147 
219 
255 
294 
345 
395 
430 
449 
5.50 
17.70 
23.10 
24.50 
29.48 
35.19 
36.84 
37.78 
39.14 
40 
120 
800 
245 
875 
380 
346 
480 
4.40 
13.66 
83.66 
26.10 
30.70 
32.60 
35.16 
94.S6 
40 
106 
169 
826 
856 
866 
616 
946 
390 
446 
4.40 
18.60 
83.10 
24.88 
26.90 
30.34 
31.76 
62.74 
34 U6 
^ . 4 3 
lo'k • 3.09* 0.16 , 10\ m 3.89^0.18 - lo'k • 3.17t 0.19, 
obt * alB:^ ebt * f U . ^ obt alof* 
Cono«ntr«tlon of Sodlua Hydrozldo. 
Go 
TA»LS • 81 
SodloB Hydroxid* Cone^atraUoii l)»p«iid«iie« of Rydrolytlt of 
*alloylaatd«. ,0 At 98' 
ConeMtratlon of S«lleyl«Bt4« (•) • 0*006 H 
loale strvogtli </0 • 9*0 
; 5 ;; 
Urn 10* jx l I Umm 10^ fxl 
!cln« « ^ J ato. K ^ ^ 
i 
46 
90 
1S6 
180 
226 
294 
346 
990 
496 
l o \ • S,41 • 0.13 •mr^ 10*k • 9.96 t 0.X4 •Inl^ 
ConeentrsUon of Sotflan Hydroxiao. 
6.60 
12. ao 
ie«40 
22.80 
27.90 
91.80 
96.10 
97.06 
98.88 
46 
90 
188 
800 
d«6 
870 
910 
340 
946 
420 
9.0 
11.70 
14.86 
a(.36 
28.06 
90.77 
92.48 
33.60 
98.88 
94.78 
6.' 
TAfltS * 92 
f^ oditw R/droxld« Coaetntratioo D9p»Bd«Bo« of Bfdrolyilt 
of o»Kotliox]rt»«BSMild«* 
At i»® 
Cone«iitrttloii of o*Mottioiiyboiin«ldo (s) • 0*004 M 
Ionic f^trooftb (^) • 8«0 
I ISO 
ala* 
30 
80 
70 
90 
120 
150 
180 
210 
2?0 
1«98 
3.6S 
6*09 
8.«6 
13*11 
16*21 
20.ai 
83*89 
27*88 
t lao 
idn* 
80 
80 
70 
90 
180 
150 
180 
810 
270 
• I'" 
3*80 
8*70 
10.80 
U*00 
18*87 
82.77 
86*87 
27*78 
91.88 
&• • 1.5 H . ^ 
•In* w^ -' 
80 
40 
• 0 
80 
100 
180 
140 
UO 
180 
8*98 
8*18 
13*58 
19*(» 
28*98 
88.08 
85*48 
27.37 
28*98 
l o \ •3.48t 0.78 . lO^k «5*08t 0*77^, 1 0 \ » 7*89$ 0*71 -
ohm •IB*'^ ebt BlB* oUt •In.'^ 
:oQcontratlon of Sodlm Sydroxldo* 
6c 
tAgti * as 
Sotflofli Hy«roild« CoDo«ntr«tton D«p«iid«ao« of Bardrolyslt of 
o-KotttoxybooBMiado. 
At 05** 
Coooft&tnUoB of o*M«tlioxyb«iisMil4o (•} » 0*004 M 
Zoole Stntnctli i^) • 3*0 
tlBO 
s io* 
30 
40 
•0 
60 
100 
120 
140 
1«0 
180 
lo'k • 9, 
obfl 
• 
.11 
l*t 
• 
• 1 
** 10* [X] 
7*00 
18*90 
Vf*7J 
22.Jef 
86*40 
8T,08 
88*08 
88.66 
20.00 
*09 Blot 
\ 
1 
• to* 
90 
50 
TO 
90 
180 
160 
180 
810 
840 
obf 
h* m a«0 M ic^rxi 
'y*90 
15.06 
81*80 
85*40 
86*90 
90.64 
91*99 
98*67 
99.91 
-1 
9*68 t 1*96 alB* 
OoQOtfOtratioB of Sodioa RySroxido. 
6J 
fASLB * M 
i^i im Hydrosld* CoQe*nti«UoB D«p«ad*D0« of Hydrolytis 
of o*M«tBox]rb«aiasi4** 
At 85** 
Coiie«atratlo& of o*Mttl}Oxyli«iiSMild« (a) « 0*004 n 
Ionic Str^Qgtb {^) • 3«0 
5: n 
f la t IC^Wf t l M 10 W IT1«0 10* I ] 
ado* K J Bill* M dalQ* M 
I I 
ao 
40 
60 
80 
100 
130 
140 
180 
180 
4 . 6 8 
18*08 
80*38 
84*22 
28*88 
88*88 
80*19 
80*87 
80*18 
80 
40 
80 
75 
90 
105 
1«> 
135 
150 
4*90 
18*80 
80*10 
83*30 
85*45 
88*89 
87*87 
as .51 
28*99 
15 
85 
35 
4 5 
60 
75 
90 
106 
180 
2*00 
8*15 
13*40 
17*90 
22*25 
84.68 
26*38 
27.28 
27.97 
1 0 ^ • lO.Oatl^-WLi lo'k -lO.SStl.W.i lO^k • 11.64tl*56, 
obt Mln. obt tsLn» ot»t Blar^ 
Cooeontratioii of aoilos Uydiroxido. 
70 
nmm * as 
Eft ml of lonlo 8tr«Bgtli oe tiM Rydrolyslt of B«bia«ld« 
At 80** 
ConeentraUoB of 3*iisaid4l« <•) • 0.004 ^ 
Coiio«iitiPttioD of So41oB Hydr<»ldo(b)» 1*0 1^  
alQ* 
90 
60 
va 
90 
106 
ISO 
ISS 
150 
X80 
'T 
i 
8.70 
81.90 
84.98 
89 .48 
81.18 
3S.48 
v^mS% 
86.38 
95.78 
• i n . 
90 
80 
n 
90 
106 
180 
138 
150 
180 
1 
• 1.4 -^ §^ 
10.80 
81.80 
87*88 
90.45 
99.80 
84*90 
96.88 
98*07 
97.17 
a* • 1 .6 ^ - T 
l lao '^ lO* \XJ 
80 
76 
90 
105 
130 
138 
150 
180 
.. 
20.90 
34.90 
28.90 
90.42 
32.18 
33.18 
33*83 
34.47 
lo'k »19.98t 0.94, ^0\ •15 .63t l . t8 . , 10% • 12.88t 0.90., 
o89 Bill" o8« alii.^ ebt ala.^ 
toole ^roBith vat Ad jot tod lijr Sodloa Sitroto. 
71 
Kff«ct of loQle f?tr«octb on tli« Mydrolysl* of Btotaatdo 
CooeoBtrftUoa of Btncasld* (a) s 0*004 ' 
Cono«ntr«Uoa of Sodloa Rydroildo (b) m 1*0 M 
a* • 1.6 
Bila* 
30 
60 
^6 
90 
lOS 
lao 
196 
150 
160 
I0*k • 16.<9 • 
ob i 
n 
10*60 
d4.40 
36.30 
S0*Y6 
S3.19 
34 .1? 
34*98 
35 .91 
37 .08 
•I 0*88 Bill* 
1 
^ 
Tlao 
•lo* 
SO 
60 
?8 
90 
106 
180 
186 
160 
180 
L 0 \ 
obt 
fj* • 1*8 10* fxl 
M ^ 
4*90 
81*60 
84.36 
89.10 
30*90 
33.80 
34.86 
36.36 
37*60 
-1 
m 14*68 t 1*88 "in* 
Tcmlo Str«ogtli trai tdjusttd by ^>dlo« Nltrato* 
7, 
tmiM • a? 
^ff«ct of loaie Strength oa tb» Hydrolystt of BsosMld* 
I t 80® 
Coiio«ntration ot 3«nsftBld« (a) • 0.004 H 
Coneontratloii of aodlua HydroilAo (b) • 1*0 M 
flBO 
Bin* 
30 
60 
?6 
90 
106 
lao 
136 
160 
180 
lO^k » 
obt 
• 
^ -
13.14 
2 .0 
• 
^^  w 
7 ,80 
16 .60 
ata6 
d6.60 
S0.36 
31 #79 
33 .76 
34 .60 
36.66 
0*66 S i n . * 
8 
Tiaio '^  10* X 
30 9 .40 
60 19 .10 
76 84.20 
90 ^ . 6 0 
106 3 1 . ^ 
120 32.76 
136 34 .70 
160 36.16 
leO 36.66 
lo 'k » 13 .65 • 1 .62 Blnl^ 
Obi 
lODle StrtDt^b %m» adjuftod by Soditm Kltrato. 
7.^  
If feet of lonle itrangtb oa tli« Hydrol^mlt of o-^Aliiob^nsaatd* 
i% 8S^ 
CdDe»DtnUoii <^  o-Milmiii^iitMido (a) • 0.0064 ^^  
Coae«Qtni%loii of Sodltm Hjfdroili* (b) • 1.0 M 
flaw '^ 10* Xl fi tt»o '^  l(r]x] 
ftio* M "- -• I ain. N> -* 
± 
90 
• 0 
ao 
100 
lao 
X40 
uo 
190 
too 
5*t6 
I9*l« 
20.90 
a««78 
31*80 
35.70 
36 .86 
41 . e s 
44*11 
90 
• 0 
80 
100 
It^ 
140 
140 
180 
800 
2.60 
U . 9 6 
20*85 
as*35 
a . 1 7 
36.17 
38*45 
41*57 
43.91 
lo'k • 5*49 • 0.34 «lnr^ l o \ • 8.64 • 0*93 Blnr 
X E^ile s%r«iigUi «M adjQftttd by l^iiui Sltrtto. 
7'i 
TABIS - » 
Ett9C% of lonle irtrtiigtb on tb# Bydrolysi* of o-Aadaol»«t}s»Bldo 
M ««** 
Coaooiitr«%loa of o-AalaobflBxaKldo (a) • 0*0064 H 
CoiMtntratloa of Sedlm RydroBldo (b) « X»0 M 
; 1 : 
n»o '^  10* fxl i Ti»o Id* xl 
30 
eo 
80 
100 
180 
140 
140 
180 
800 
10^ • 
ob« 
6* 86 
i.aa 
14*18 
81*98 
88*78 
88*83 
34*88 
34*04 
87.TT 
39*79 
* 0*48 sis* 
80 
40 
80 
100 
180 
140 
140 
180 
800 
1 0 ^ • ft*8S 
obt 
4*10 
14.10 
20*60 
;M*8S 
31.30 
84.87 
37*69 
40.29 
48*31 
-I 
t 0*51 aln* 
lonle Stnnttb vat adjustod by H^ R^o^  
7o 
tkBVR • 30 
!lff«et of loaie Strvoftb on tb9 Hytfrol^sit of nalieylsaldo. 
At 95® 
Coee«atr»tlon of S«lloyl«ttl4« (•) « 0.005 K 
Coiie#ittr^Uon of Bodivm H]pdrost4« (b) • 2*0 M 
; 1 : ' 
tlaio ^ ler fx] i Tiao '^  10* IXI 
• i n . n ^ -^ I • ! & • K ^ -^  i . 
60 
105 
140 
1S9 
816 
890 
330 
3 M 
4X0 
10^ k » 
obt 
4 .36 
8 .48 
IU€J 
16.37 
18*00 
83.86 
85.46 
87 .08 
86 .90 
8.06 X 0*13 Bini 
60 
106 
140 
169 
816 
8»0 
330 
370 
480 
466 
l o ' Ic • 
obs 
6.30 
10.46 
13 .60 
18.06 
80.47 
86.14 
87.38 
89.38 
31.44 
33.06 
8.36 * 0 .06 (Bin. 
loQlo BtroncUi vat sdjtisto6 bj SodiiiB Kitrato. 
/u 
TABLB " 31 
Effect of Ionic Strength on the Hydrolysis of Sallcylamlde 
At 95° 
Concentration of SallcylaBlde (a) » 0.005 M 
Concentration of Sodium Hydroxide (b) « 2.0 M 
J 
p « 2 . 8 A e -7 i P « 3*2 J, ^ ^ 
Time 10* [ x l 5 Time . ~ i r^i 
mm, w I- ^ » 
M ^ -J 5 
5 
6.40 
11.90 
17.50 
19.85 
26.40 
50.50 
32.15 
33.77 
35.45 
fflln. 
60 
106 
160 
190 
230 
300 
348 
384 
420 
460 
M ^ -" 
5.80 
11.10 
16.25 
19.55 
22.78 
26.83 
29.75 
31.07 
32.52 
34.62 
60 
105 
150 
180 
270 
309 
363 
406 
450 
10 kf « 2.78 + 0.24 mln7^ l o \ » 2.50 • 0.17 mln. 
obs 
Ionic Strength vas maintained constant by NaNo .^ 
7/ 
IABL2 - 32 
Effect of Ionic Strength on the Hydrolysis of Salioylamide 
At 95<> 
Concentration of Sallcylamide (a) « 0.005 M 
Concentration of Sodium Hydroxide (b) = 2.0 K 
* 
Time 
fflln. 
60 
105 
136 
165 
195 
280 
316 
360 
385 
435 
10* [Xj 
M ^ 
7.00 
13.10 
15.80 
18.86 
21.60 
28.00 
30.38 
32.26 
34.26 
36.70 
f 
ft 
i 
i 
i 
Time 
fflln. 
60 
108 
160 
196 
270 
316 
360 
406 
480 
jU* a 4 .0 
10^ [Xl 
8.65 
14.95 
19.45 
24.92 
31.02 
34.14 
36.79 
38.74 
41.32 
3 -1 3 -1 
10 k . s 2.89 •»- 0.15 mln. 10 k * 3.50 t 0.21 min. 
CDS •" obs 
* 
Ionic Strength vas maintained constant by NaNO . 
;."\ri^  ^7^. r.^' 
XYSS^" :^1 
7 o 
!Sff«et of loQle Strociftii oo OM Rjdrolyslt of e*H«Uioxyo 
boiis«Al4«. 
At eft** 
CoooontrtUoa of o»Hott)oxyli«iis«Bl{to («} » 0«0C4 M 
Coiio«ntration of SddlttM Hydroildo (b) » a»0 M 
tlaM 
•In* 
ao 
3S 
60 
•6 
80 
9ft 
UO 
ISO 
IftO 
1 0 ^ • 
oils 
• 
9. 
m 
78 
8«a 
1 1 -
loJCx] 
S.ftO 
9.08 
15*18 
19.98 
83*88 
86»ft« 
8T«80 
88*84 
80*04 
• I 
>81 Bia* 
1 
1 1 
tl m 8*ft A r -
IlBio ^ i c r fx 1 
o ln . '^  ^ -^  
«> 8*50 
88 9*ftft 
ftO 16.78 
ftft 19*98 
60 83.78 
9ft 86*40 
110 SB .BO 
ISO 30«80 
180 88*38 
lo 'k * 10*84 t 1*21 Blnl^ 
obf 
loelo Stronttb vat adjatttd by Sodlutt Kit rat*. 
70 
TABLg - 34 
Bff«ct of Ionic Strangtb on the Hydrolysis of o-Methoxybenzaalds 
At 86® 
Concentration of o-Methoxybenzamlde (a) « 0.004 M 
Concontration of Sodium Hydroxld© (b) « 2 .0 M 
Tiaje s 
2.8 
-ol Ix] 
T 
!! 
ii 
il 
Time 
mln. 
3.2 
10^  [xl 
M 
20 
55 
50 
65 
80 
95 
110 
130 
160 
3.55 
9 .40 
13 .50 
16,83 
19 .81 
21.73 
23.00 
S4.06 
24.66 
20 
36 
50 
66 
80 
95 
110 
130 
150 
3 ,30 
9 .70 
15 .30 
20.13 
22.87 
26.37 
26.67 
28.42 
29.17 
3 • ! 
10 k « 7 .74 t 0«86 » l n . 
obi«» 
.•^  -1 
10 > « 9 .65 • 1.09 adn. 
obs 
Ionic Strength v s s adjusted by Sodium Ni tra te . 
80 
TAHLS • 3< 
Bffvot of t«ip*r«tar« oft ^« HyiroXyplg of B«8SMatf« 
CoiiOMatrailoB of SoosMiddt <•) • 0.004 n 
C9iie«iitr«Uoii of ttoaiuft aydroxUo (b) • 1*0 M 
ZoBle Strongtii i^ * l*$ 
f l ao 
60 
106 
160 
106 
640 
8B6 
690 
5^5 
lo 'k « 
ob» 
Xoftp." 
2*f€ • 
10* [X] 
4.00 
0.80 
15.80 
16.60 
19.06 
•^n 
64.46 
66.93 
- 1 
0.16 Sin. 
i 
1 
1 
Slso 
• in* 
60 
90 
180 
160 
180 
810 
865 
900 
OfrfP 
T M I ^ . M 
• 4 .60 
, 60** 
10* \%] 
H 
S.65 
10.66 
15.66 
19 . t o 
89.86 
« l .66 
28.91^ 
90,97 
•1 
* 0.91 ttlo. 
8i 
Effect cf T»mp9P£ture on ths Hydrolysis of Benzaiaide 
Concentrstlon of Bensarolde (a) « 0.004 M 
Concent pat tot) of Sodlun Hydroxide (b) = l.O M 
Ionic Strength (/^) » 1.5 
Tloe 
min. 
45 
75 
106 
135 
165 
195 
225 
255 
n 
7.40 
15.86 
23.36 
27.70 
30.70 
31.98 
32.73 
33.13 
T 
J 
Teffip.a 
Time 
oiin. 
30 
60 
S4 
108 
132 
156 
190 
210 
760, 
10* X 
H 
3.65 
13-25 
20.66 
25.16 
28.15 
30.15 
31.36 
32.16 
i 
T eiDp • B 
Ilae 
aln. 
60 
76 
90 
106 
120 
136 
150 
180 
80° . . 
10* IX] 
M 
20.90 
24.90 
28.30 
30.42 
32.12 
33.12 
35.83 
34.47 
1 0 \ = 7.91+ 0.85 lO^k « 8.43+0.91 , 1 0 ^ a l2.83t0.9Q 
obs * Mini obs * M r . obs ain.-'-
82 
ttrm% of fMip«r«tiir« on tli« Hytffolysl* of o*Aatiiob«iis«d«« 
C(»ie»iitroti9B of o-Asiiiob«BSMii4« (a) • 0»0Q$€ U 
C^iooiitfoUoii of sodlna HyilroxUo <b) m 1*0 M 
t l « « XGPlxll l U o 10* W l t l « o IC* [x] 
Bin. M '- I Mill. n l « i B . n I L 
dO 1*30 «0 2*8i €0 S«05 
106 S*V4 90 4 * ^ t o 8.60 
160 4»S4 ISO 7»i4 180 14*10 
196 ••44 150 9.68 150 16.88 
8  
9«fli 
11.16 
12JM 
15*00 
1?*00 
•
180
160 
810 
8t9 
316 
960 
11.86 160 8t.97 
897 13.86 810 Se.88 
330 S.66 10.66 865 97.68 
375 .  81.78 916 99,85 
420 7. 86.14 * 
10*11 •0 .6St 0 .09 . , 10*lt •1 .80 t0 . l 9 . lo 'k •8.70*0.48. 
obt Kin.* o^t a ln . ^ olif «in** 
8,) 
TABLg > 58 
Effect of Tenperatare on the Hydrolysis of o-Anlnobenzanlde 
Concentration of o-ABlnobensaoilde (a) s 0*0064 M 
Cbneentratlon of Sodiuffl Hydroxide (b) m 1.0 M 
Ionic Strength (|ui) « 1.5 
o T Temp. « 80 ^ -. -, I Temp, m 86^ ^ r n 
Tine 1 0 * \ X | j [ Tioe 10* [ x | 
min. M ^  ^ 0 min. 
1 
fi 
30 £.82 30 a.bO 
60 10,92 60 11.96 
84 17.2S 80 20.85 
108 22.87 100 26.55 
136 28.67 120 31.17 
160 32.44 140 35.17 
190 36.44 160 38.65 
225 40.54 180 41.57 
200 43.91 
3 '1 % -1 
10 k r 4.09 J 0.61 ttia. 10^ k s 5.56 + 0.33 min. 
obs " obs 
8i 
TABLB » 39 
Effect of Temperature on the Hydrolysis of Sallcylamlde. 
Concentration of Salloylaolde (a) » 0*005 M 
Conoentration of Sodium Hydroxide (b) « 3.0 M 
Ionic Strength (jU) » 3.0 
Time 
min. 
60 
120 
180 
340 
285 
333 
376 
423 
480 
10*k 
obi 
Temp. ) 
= 3.27 
10* i X l 
0 .8£ 
1.73 
2 .73 
3 .72 
4 . 4 5 
5 .24 
5 .98 
6.79 
7 .63 
-1 
* 0.16 min. 
nr 
JL 
Tine 
min. 
60 
120 
210 
iJ66 
SI95 
340 
376 
435 
460 
43C 
10*k • 
obs 
Temp. 
5 .44 
M 
0.54 
2.04 
4 .84 
5.96 
6«99 
8 .62 
9.67 
10.67 
11.61 
12.26 
-1 
t 0 .41 min. 
8o 
TABLB ' 40 
Bffoot of T«fflp«raturft on tbe Hydrolysis of SallcylaBlde 
Concentration of SalleyIaBld« (a) « 0.005 M 
Concentration of Sodium Hydroxide (b) « S»0 M 
Ionic Strength iji) * 3.0 
Temp. . 76^ . . J Temp, m 88® ^r J ^«»P' * ' 5 ° ._ ^ 
Time 10*1X1$ Time ID^fxl i Time lO^fxj 
mln. M -"ji m m . M*" I Bdn. M 
I I 
60 
105 
135 
196 
225 
256 
285 
315 
360 
426 
2 .20 
6 .00 
7.06 
10.49 
12.37 
14.31 
16.11 
17 .85 
20.28 
23.6 
60 
105 
135 
198 
228 
258 
288 
318 
356 
40o 
2.70 
7 .86 
10 .85 
16 .63 
21.85 
S&4,76 
27.00 
28.05 
29.25 
31-56 
45 
90 
125 
200 
245 
270 
310 
340 
365 
420 
3 .0 
11.70 
16.55 
24.35 
29.05 
30.77 
32.42 
33.60 
55.28 
56.78 
3 . — - - - - a . .^3 . 10 k *l«5J^t 0 . 1 2 - 1 10*'k '=2.531 0 . 1 2 - i 10 k « 3 .36± 0 . 1 4 , 
mln. COS ffllii. obe ain."^ obs 
8G 
TABLE " 41 
Effect of Temperature on the Hydrolysis of o-Methoxybensanlde 
Coneentration of o~Methoxybenzamide (a) • 0.004 M 
Cooeentratlon of Sodium Hydroxide (b) ** 2.5 M 
Ionic Strength (ju) • 3.0 
; Temp. « 06° j Tine 10"* \X] 
0 Bin. M^  
J 
30 2.05 
50 4.82 
•TO 8.05 
lOvO 13.90 
130 17.48 
L-^.O 19.97 
170 22.73 
100 24.61 
210 26.63 
l o \ « 2.56 t 0«*2 mln. 1 0 ^ » 4.47 + 0.62 adn? 
obs obs 
Temp. 
Time 
mln. 
30 
60 
90 
120 
150 
ISO 
245 
300 
10* 1x1 
1.64 
4.26 
6,76 
10.68 
15.60 
16.6S 
20.52 
23.45 
8; 
T,i3.LE - 42 
Effect, of Teitpersture on the Tlydrolysi«: o^ o-MetboxybenBamld« 
CoDoentratlon of o-MethoxybenzaBid« (a) « 0.004 M 
Concentration of Sodlam Hydroxide (b) » 2.6 M 
Ionic Strength (u) = 3.0 
Tftnap. B 80° 4 -. ^ 
aiiii • M 
46 1 ? . 0 0 
75 19.76 
105 9<*.05 
135 s s . a s 
165 31.20 
195 ^1 .87 
225 3^.61 
265 ^?.06 
l o \ » 8 .65 t 1«12 " i n . * ^ 
obs 
i 
1 
l i n e 
min. 
20 
40 
60 
75 
90 
105 
120 
1:^ 6 
150 
LO^  k 
ob 
T(»IBp. 
« 10. 
9 
B 
S3 
8€ .o 
M 
4 . 9 0 
12.90 
20.10 
23.30 
25.45 
20.89 
27.87 
28.61 
28.99 
-1 
1.13 Ejin. 
8. 
RBSOLTS ARD DISCPSSIOH 
The hydrolysis of benzamlde, o-amlnobenzamlde» 
salicylaffilde and o-nethoxybenzaiDide was carried out at 
their different concentrations* The observed pseudo 
flrst'order rate constants are shown In Tables 43 and 
44. Their hydrolyses have also been studied at diffe* 
rent ionic strengths* In all the cases, the ionic 
strength was adjusted by sodium nitrate* The results are 
shown in Tables 45 and 46.From these tables i t i s evident 
that the rate of hydrolysis in a l l the cases i s indepen-
dent of ionic strength* 
The kinetic studies on their hydrolysis were 
carried out at different temperatures to study the 
effect of temperature.The logarithm of observed pseudo-
first-order rate constants were plotted against recipro-
cal of temperature*The linear curves were found In good 
agreement with the Arrhenius and Syrlng equations (2) 
and (3). 
k « A exp ( -Ba / HT ) *.* (2) 
h R RT 
Here all the symbols have their usual significance. 
The results are shown in Figure 1* The best possible 
it 
JQ 
o 
i 
7-5 U 
8 5 h 
9-5 h 
10-5 h 
11-5 h 
12 5 
2-65 2-75 2-85 2-95 305 3-15 
jf(K-'') 
Figure 1 A r r h e n i u s p lots fo r A lka l ine HYdrolysis of 
Amides : B e n z a m i d c — O i O—Aminobenzamide—A; ' 
Sor icy iamide — Q . and O—Mefhoxybenzamide—• 
8^ 
•tla#t ^ 9r»«^ipoQ«&tlal faet»or snd otb»r aetl^ttlon 
Ik* r*«olt* mf ra«urls«A la t«bl» 47* X^l tb*8* eal* 
oalaiioas war* don« oftiiii • ooB|pat»v progrMMt for 
lis««i' iMst «9ear*t •nalytla writtta la FomMB XT for 
I3il*U90 vbieli i t l itttd ia t^ i^p«adix(?rogr»aBa So«2). 
?b9 «ffa8t of ffodiaiB b/4rozl4« €»ooe«otr«Uoa on 
tif hjStolf9it of btissMdtfct o*««liiob«Bsaatd«» ^ l l e / l -
«sid« aad o»K«tlioxyt»tBSMil^ « ««• atodlad by oarryisg 
out « «arl«« of lcio«£lc raos a& aiff«r«at bydr i^ria* ton 
e3fio«otratlco««to csd* of b«Qaaald« and o*aiitnobes8aat4a 
bytdroiKa loa eoaaaatratioa tnia •afi«<! fros 0«C^ u to 
1*0 K kaaplBg ioQla straQgtb ooaatsat ai 1*5 bjr ^aiOj. 
Ia eaaa of tallo]rXaid4a i% waa variad froa 0*7 H to 
3*0 H and la o*ttatboxyb«iaaaida from 0*5 H to a»S K • 
la i;ba Xattar two aaaaa tba leaia atraagib vaa nela* 
taiaad aoaataat at 3«0 by ao^lwi altrata* tba obaarvad 
paaado flrat-or^lar rata aoaaUata era aaaaarlRatf la 
fabXaa 40 aa4 49«Tba data vara flrat f^ to a aanO^ ar of 
aapirlaaX a^aatloat darlvad oa «lffarMt poaalbX* 
aaobafldaaa for aayX traaafar raaatHoaai bat tb« baat 
posalbla flUad a<|tiatloa foaad la all tha easaa lat 
mj^ <^  iiniiiiwunwi • • « * • (4) 
BO 
liii«MP i M f t •«Qti«r#« 9d«p9l#F firognuMi* • • giwo la tb* 
Ap9«ii4ix (PrognuBM* Ko*3)* Tti* llavar •djsctabl* ptra* 
twom least a«oaraa aoalytla ara aawaarlsad i» tabla 50« 
¥ti« plota of k^^ afalnflt liydroxltfa loa aonaaiitratioaa 
are aliova la figoraa S 4^ d* 
X,a,4.7,9 
Sajrllar aost of tftn ^^rkm im %hm toydroiysit of 
asidaa «aa ai;o^o(i la i.«iw «tZkiillss srSitm yimr% a rata 
a^alioB tir»% «rdar to s»U.da and lo liydrojdlda IOQ «aa 
tomtA aatiafaatary* it blsh pH* In aany oaa««» tha tiaaal 
a«<ioiid Ofdar klQeti<;3 vss foand m ohaiH i^i it)tv'> f l ra t 
ordar idilcli vat pro^oaad %o t>a duo to dha ^anga la tlHi 
87«d4 
nta^dataTBlAieg stap of bjfdrolyals* I& tba alicalliia 
ss 
liydfiauLyala of »onoa:ildes> Bitajrlaaci un^ X«%dy ^otrtolatad 
th^ lo8lsatl(>& o^ p^raDt aaldaa a* as uorta^tive spaelaa. 
Blaablar and l e f t AISO proposad a nodal la idstch aba* 
trai^tloa of a proton by bydroxida ioQ froa tba naotral 
trifluoroaaataalilda pifadocai] a Qooraaetlva aptelaa* 
Ftnttk^r in th9 hfdr^l^aia of aubstKiitac) triflaoroaoat • 
a&llidaayttia imilaatioB of <.Ua aAlda ni^r<ig^ %o giva an 
aalon vblob ve« gonaral-lar aaaoatd to bt tiaraaottvat vaa 
propoaad toy saay '«»oitara« Iba«y vk4 p^atlbllix/ of 
loolsatloa of tii^nw aaiaaa t.a j^lva BZ a9r#»attTa aoloa 
iiaa baao eoaaldarad* fho aaabaalas eoadlatent ultb tlia 
lA 
t/l 
| 0 
Figure 2 Plot oF Vkobs vs. yCOH ] For hhe Alkaline 
Hydrolysis oF Benzamide. 
l O 
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4 0 
' ^ i ^ ^ l 
0/ 
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^^^^|Hr /^ 
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Figure 3 Plor of Vk^^^ vs. VfOH~] For rhe Alkal ine 
Hydrolysis of O—Aminobenzamide. 
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Figure 6 Plof of l/ko^^ vs. VcOH ] For fhe Alkaline 
Hydrolysis oP O —Mefhoxybenzamide. 
olifl«rr«d r«8ulta I t shawa In Sofoetit 2. 
»::k 
NT 
Si 
% ^ 
0 
II 
c 
• HgO 
0 
^^^-c-o 
9 
M«eb«Qlta for b«s« Qat«l7i*4 tsydrolytis of &•&•* 
aai4»» o*«iltioli9&t«sld«f andl o«s«tfeoxy^«asMit4«(X « R, 
th0 forfeatlcn of aoDoaclosie l&%trii«41al« IT vat 
OfSf 9 
fl»<g»tte4 • • r l io r by Btofttr ot a l . tnK ttit tludy of 
oxyg«o Itotopa oitehtBgo and b|>aiolytio raaellcn cf 
ftttlSft* Th» brtak^cvD of tht Mopoatiloele lnt»Rb«K!l«t» 
by tli» loM of bydrojrida ion to Ji'agt&arata «&• po^r^t 
aaida I t favoured* Agaloi I f tba byHf^xylio proi^^i of 
tbo ftoooaaloaia iiii9iiMHll*«,« h9 rasavad by a sf'^ os;! 
87*94 
atroBg baaa» a dlanloDie loterBadlato la fomod. tba 
kioatlo jpttolta of tba atodi^a tao tba abovo aaid^ay 
9^ 
htnmvt, r«v«al tb« absecmft of sacb a tr«nsl#nt r««etilV9 
liit«n»ai«««| ih« •xlstece* of vblch i t l«rf«Xy eos* 
trolled bj r«taQ«iie« ttabUlslag oapaelty of tb« aeyl 
fOliatrat«« Tiiia faot ««• observad in ti)« Rf^ eoad tt^p 
39 40 
hydrolyslt ^ i»oelQial4*» tooolocBlo ceid and in aaoy 
otbar ae^ rl trae9f*r r<iaeUQ»a« 
Tba •(•adjr gtat^ traattttnt to tbt raaetiva Utra* 
li«dpcl additloa liatars«dist« IT X#ada %o tba rata 
•qaatloa (6). 
v » 1 1 ' " ijM • •• • • • - (5) 
« * * y ^« r • - ^ 
1 ^^ .i^ J^ \ Kx-^ 
o^ba ^1 ^ K^  kx ^M{^^ J 
HqnatloB <«) la aloiilajr to tba ^ a l flt&ad aa^lrloal 
aquation <4) wltb » ,• '^  •• ^ and B^  «" T* iff 
to «Ma of aaXloytMiido lb« pE-rat* p^^ofila at 
ffaovn le ngara 4 iBdleatot two aaotioiifi of tha 'Sapaa-
danoa of yata oa bydroidda loa ooodaatratiort (i)a iftiarp 
laoraaaa la k^ \Hth laoraaao la tha eocdaBtratloa of 
'^|drc3dd# loa vlthln tha raaga of aboat 0«7 n to 1*9 M 
(U) abova 1»9 H tij^roxlda loa ooB««&tr3tien, tba rata 
baooaaa ooantaat. fba tranaltloa twom a pH*dap#ndaBt 
93 
r«t« to ftn li}d«p«{id«ot oii« did not oeettr ajrotmd • pH eorr«9« 
poodiog to tbft pK of talleylanldo •• oxpaetad from • slspl* 
rir8t<*oMor 6%pmiAmo9 of tb^ rat» oo bydrexldo ion oooeMi* 
trAtloBf bot oeourrtd at a aiieb lilglior pB. This danaoda tfaa 
loBliatloB of tba pbaoollo gfonp of •allasrlaaida. In tlio 
lowor raoga of bjrdroatida loa ooBoaatratloii ("iv 0*7 i^ to 
^ 1*9 M)tl}a ra&a eoaatsBta woro foand to follov tlia a»pin-
QDil a<^atloD (4)aQd tfaa llnoajr plot of V k ^ against V[bH*J 
Tha fliaehamae cobsiatant idtli tba Am99Tt%6 r^ aoXta for 
tba bydroXyais of aalicylantde ia above la Scbas^ 3. 
0 
It 
C - » H 
0 
1/ 
c - sHa . 
• Q% ^ 1 
-OH ^^rgcr 
DM 
6 O^H 0 
il 
- 0 
scb 9 
94 
•quiXlkifiatt c^ ad«ixtr&%loii of ttDdissoelat«d f«Xie|^«fild« 
VM mippQ»9d id b9 iieglli;l&l9 i& conpftflsoa to ioniSftd 
t:trm of ««lle3rlaaldo(IIt). tMt coacltitloo easocUvd ott& 
tbo possl^lity of %i9 j'daiiUoi) ooeoTiflog throogH tt)9 
9r»i3Sls@5 form of ssllcyl3«il<J*i. Xnptfta^ d, tl»« r#aetlon 
th« tel^itliiidrsl la^9mcfdtii;«(l¥) la fonMi by tlM imeloo-
pbllle Attack of tiySroirldo loo* 
Tb» ttoiidy ttato trtataoot to tbo roaetlvo t#tri»li«d' 
ral lot«ni«di«to itf) loads to the lilBotio •ipiatloii C )^. 
n 
Eqootlon (7) iM forttior redueod to o^atloa (S) by 
applylsg tbt eondltlen tbit X(j: ( ^ Loi! ] • ^ |--- |_(m J J 
vblob is sstl sfootorlly aoooptsblo bmame^ K^^ i s of tho 
ordor r^^ 10 ' ^^ **®» 
H kg [08*3 
k ^ _ « . . I . m .i,..i..»i—r...!..., • • « • ( i ) 
'olMl • f 
<k.^ ^ kg) (1 • ^ IjOH J) 
Equation (S) i s sli&ilar to tbo bast fittad aa|»ifloal 
(l l . l*IC,)K^ k 9.) 
-l^^s 
•qaAtloii (4) vlth B^ « ^ |^[ p^  moA Bg • 'i L^"' * 
•or« prtyoooaoad «Qd li«iio» •qoatioo (Q) is fiirtii«r 
oondiUoa «li«t 1 < « ^ (ufijia ftaaad to t»« kloetlOftUy 
p«aite«d to •^fttloo (9}t ubieb tbowt tb*t $)i« if«t« i t 
'^obi • r • ^'^ 
*1 2 r 
tnd<»p*i}tfent of liydToxlift ion eonoootratioci* 
fkio ratio %/Bs glvoa tti« v«lu« of K^K^ (i^ a^K^ 
for •«lleyl«ad<lo)iil:ieti 3r« ^v«ii i s ISatile 50«Ih(> r^toltt 
Indioato than K^  i s &li« aoldl&y eongtant of an *x&ra*«ly 
-IS %n9k aold am! i s of t;ha ordor of 10 . Booh &n ordar of 
asl^ily eooatant baa aXnaady b#«a riportiiid by 'ira^lasta 
23,9S 
asid Kasdy io V&9 alkaHoa ayuroX#«la of nonodmldai and 
40 
also by otbars la tht» hydrolysts of suoclaaale aaid and 
3» 
faeood atof) bj^ralysts of auaotniiKlda. ttia aeldlty oona-
tanta of Mdda ^ro^ona of ba&sa»id*i o*asinobaQzaaidai 
aallGylastda and o»ft»tbozyd€NiisaBida indleata tbat tha 
valoa for baasastda i s largar ^baa tba;^  for otbar aatdaa* 
Ibis Is aacapt»bl€ bacaaaa iba pr^sanoa of alaotr^n dona-
ting •NHjit-O «nd oOQiij groups In o.bar a»aatitu<i9d bans* 
aBld«a rt^ioca iss aeldlty at a«i.d4 groap* Ag^io, as i t i s 
known tba« %ba o*auda«.l taants ratard tb« ratattha graatar 
fraa anargias of activation (labia 47)of o*aaioobansaaida 
salieylaBida and o-«atboxybensaaida c^ofiis i t t 
u 
jatbOQgli 8ekM» 9 U •ttffleiimt to aoeoiiiit for tho 
ol»««rvtd rato data wliar* tb* loBlsad fora of tb« sobs* 
tpftt* baa b««B oooaldarad aa ao aaraaatlva apaeiaa* yat 
80 aitafoaUva raaaUoa patb aafswlag tba loalaad fora 
of tba aabatrata aa a raaativa apaelas eaa not ba 
ao!i^lat«ly mla^ oet aa i t gtvaa tba 99tm a^ l t ion Intar* 
' - ' ^ Ki 
Tba kiaatle afaation dcrlvad eoaaUarleg fbia additlooal 
lUcatie a t ^ wi l l bpiva tba aasa dapaBd#saa oa bydroxida 
ton C9iia«fitratic«n an thuxn by a ^ a t i ^ (d)« 
9? 
TABLl - 45 
Concentration Dependence of Bate Constants for 
Hydrolysis of Bensamlde and o-Amlnobenzanlde. 
[NaOHJ. 1.0 H; p s 1.5 
• " i " " " ' « I - . I . I - • II III I I I • III I . I 11 
^Benzasiidej* UO^k^^^dalnr^) fi^-Amlnobensamldejt O l o \ ^ (idn:^) 
i J I 
2,0 10.06 t 0.63* 6.12 6.34 + 0.57* 
3.0 11.49 -¥ 0.99 6.40 5.56 •*• 0.33 
4 .0 12.83 t 0.90 7.68 5.87 • 0.37 
5.0 10.82 t 1-05 10.24 5.23 * 0.40 
6.0 10.90 t 0.84 
7.0 12.49 + 0.94 
8.0 10.07 t 0.69 
At 80®; At 85® 
a Error l l ialts are standard deviations. 
B v.> 
Coaocotratlda D«p«iid«oo« of B«t« Coostaatt for Hjrdro* 
l y i l s df SaXloylaaltf* aod o*Mttliozyb«iis«ild« . 
I i S 
3*0 4.17 • 0.34 a«0 10.95 t 0.68* 
4«0 3*76 • 0.87 8*0 0.67 • 1.07 
5*0 3*36 t ^•^'^ ^•^ 10*M 1 0*48 
• •0 3.8» • 0.38 4,0 9 •38 • 1.36 
7.0 3*47 f 0.14 
8*0 4*34 • 0.34 
• 
CoadlUogsi 5*0 M soaiaa Hydroii4«t ^QBle ."^ tMOftb • 8*0, 
Xttflipt 9 3 • 
to o 
8*0 H Sodiae Hydroxi4*t lonie Strsagtli S«0| Taap* 63 . 
e 
Srror l l i^ t s ar» stuidard d«vl»tlon«. 
9 J 
TABiB - 45 
lottle 9trcagtb Depsnd«fit» of Hydro-
l y t i t of Bonstttido ma ABiiio-li«ai«iid« 
5 ; ; — 5 ;• 
lonle 9 BoBtasido i o-AoiiioboiisftiBldo 
1»8 13.96 t 0.e4* 5.€S • O . M ' 
1.4 Ifi.oS t i-»a 
i«6 12,83 t O.SO 6*S6 + C»C" 
1,« i5*€9 • 0.88 
1*^ i4 .as -^  i .aa 5.8S * o . i s 
3.0 IS.14 • O.dd 6.26 * 0.51 
2.H 13.65 ^ l.da 
« 
CondiUonti 0.004 K 09B««Mld*9 1*0 M Sodlua Hydro7l<*9) 80 
C«;L.J^ K, o*Aainoi»4K)siialdet 1.0 ^ Sodlos Rydroxldot 66 
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TABtS • 48 
Botfiaa Bydrozld* Cone^atration D»^ «Dd«Qe« of 
Psciido firnt Ordor aat« Coaataiit* for t)i« 
Hjdrolytlt of 3«as«iddo and o*Miiiiob«iisaKldo 
. J ^ J J . 
'[MaOR] 4 3«iisMdd« «ft o*Aisl&ot>«iig«aldo 
0,06 
o«oe 
oao 
o«ao 
0*30 
0*40 
0,«0 
o.»o 
1.00 
1.48 t 0.18^ 
I .97 • 0*81 
8.87 % 0.80 
8.39 t 0 « ^ 
4.84 1 0.64 
«• 
-
10.49 t 0*44 
18.8S • 0*80 
0.S0 • O.Ol* 
-
* 
1»00 t 0.09 
• 
8*04 t 0*09 
8.88 • 0.13 
4«irs • 0,44 
• 
8*84 • 0»SS 
Coitdltlonat 0*004 M, B««itasldo} loole Strength * 1*8 
•Dd foap* 80^« 
b -
0*00M M, 0*4flBlnob«iis«Bldo$ loBlo Strength • 1*8 and TaBp*86 
Error l ia i ta ara atandard davlatlona* 
10.) 
tmiM * 49 
f^ odicMB Hy^roxld* CooMiitratloo n9p90A9aam of 
pfl«udo f i r s t uH«r Hat* Confttots for Hjndro* 
lys is of !^llcyXs«ld# and o^'^stboxybsasaolds 
. g J ™ 
[SaOff] ft Salloylaaids .« o-M«tl}oxyb«tis«ald« 
4 OSS I <>»• 
0*fi 
©•t 
o,e 
1«0 
X«2 
1*4 
UB 
U€ 
l.B 
1.9 
2«0 
s*s 
s*s 
«•? 
2*8 
S.O 
1.12 
X*39 
l«49 
l#88 
8*2? 
£••4 
3.09 
3.39 
S.l*^ 
3.41 
s.se 
-^ 
• 
4» 
<• 
* 
4» 
4-
• 
• 
^ 
• 
«• 
0,0«* 
O.OT 
o.xo 
0.16 
0.18 
0*09 
o«xd 
0.X3 
0.19 
0.13 
0.14 
3.48 • 0«?i* 
• 
&.06 • 0 , ^ 
^ 
-
• 
7.89 • 0.71 
* 
9 . U • 1*08 
• 
9.89 X X.SS 
X0.08 • X#43 
X0,83 t 1*13 
« 
XX.84 ^ X.88 
• 
a 
CoQditloost 0.0CJ6 M S^XlcyXaaidat loole Strength 3.0) 
faisp. 96°. 
** o 
0.004 Ky o-KatboxybaBsasidai Ionic Straoftb 8.0} faap^sa^. 
o 
Error Xlntts ara standard daviations. 
10 
titBl.8 « 60 
Linear F«rafli«t«rt CorrvspoBdlng to laplrioal Squation 
} See. t H s«o, 9 
i I .^.^. k 
Benzaoldtf 4*57 • l«aO 1*98 t 0*1« 2.38 
o^fxdoobeBsaKlSa 3«92 ^ 2«16 0*87 4; 0.2R 0,40 
Salleylaid.d» 9*65 • 3*86 36.60 * 0*38 0.09 
o-N^bhozybaasaalda 3.*^! t 0.10 7.29 ^ 0*^0 '^*^ 7 
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CHAPtei - XZZ 
Hyayoly»i» of Forwldt, la#tMil<» mA Tfalo«o»ta«ld» 
lOo 
Maay iiiv««iif«iloB« bav* b««B oarri«d ost on tli« 
• U E S I I I I * bytfrolytlfl of allptitttlo aadtfo* o. B*lts lici 
e«rrl«d oot tli« aeld Mid ti«s« eatalyMd bydrolyidt of 
MotMiidt la RgO and D^ O^ and do%or«liiod tHo ratio of 
ttia valoaltlaa and foosd lliat to aUcaliBo aoletioa tiM 
bydroXyaia of aaataaiida Is DMO waa alowar than I B ff.O* 
3,4 • * 
CaaoB and oowofkara earriad 00% tlia tijrdyolyaia of 
bmwlNid ebalB allpbaUe aaldaa la ordar %o ayntbaalsa 
tha aolda* fbay atadlad tba bfdroXyala of 0«0S4 and 
0.068 M aolnUoaa of aiti.d«a Is bolllBg 0.6 S Ecm In 
propanol and datafslnad tba aaeoad ordar rata eonataata 
by tba dataralaatioa of Mwoaia avolvad* Ibay ^owad 
tbat tba rata of bfdrolyslii of largar obain aiBld«a vaa 
lovarad vbleb l^aa axoXalnad oA tba baaia of atarie 
affaet. vUlasa and Braarlanta aarrlad out tba b^rdro*-
lyala of aeataalda aad varlooa btgbar allpbatlo Mildaa 
in 0,06 ii n^m^ and 0.06 8 Sa08 at d6^ f5^ aBd M®. In 
tbaaa atodiaa tbay foond tbat tba raaetloa vaa of 
aaoond ordar* Tba alkallaa brdroXsraia vaa foMid aora 
rapid tbMi tb# aold bydrolyala. I t «aa alao e^aartad 
tbat tba bydrolyala of aaataslda aad proploa<»$$da vaa 
faatar tbaa tba otbar blfbar allpbatlo aaildaa idilab 
vaa attrlbotad to dlffaraaaaa la tba atarlo faator, 
vbieb vaa Kob amllar la alkallaa tbaa la aold aadlaa. 
d 
LataTi ^mek%r at a l . atodlad tba bydrolyala of aoat* 
lOJ 
•oitf*! pi«pi9iiMi4«t lto*bittyi«ald« mad twlmmthfl toct* 
••14c at SO «Qd 70 owmr m rmkgm of eooe^iitratloii of 
sotfilMi Iijrdi«xi4#« fl)*y »tioiMd tb«t tli« oH* r of r««o* 
t lv i ty ««• gov«ni«d bf ttit ladaeUvo •ff«ets of t lkyl 
fyeopfy tlio offoet of bypofeoaiofttloii on ttio oitfor 
bolng •••11 ma tlaost oofligiMo tiid »%«ri« of foot 
•ppoorotf to b« ooattant* Loldlor «id t.«odtkrooiior 
eorriod oot %^9 moid and bo9o lijSrolyilo of «oot»aido 
•ad proptoBAMido In varioos •loobol«v«t4ir nlittfipos* tho 
ratofl utro fonad to liief««»o vltb lBor««t« in diolootrlo 
eonstaat* fisifl was ox^lftiood la tftpst of tte* faot tli^t 
tho •etiv«t«d d9«pl«xo« ii»F» «B«I) ttor« f^dltr ttiaa tlio 
roftotasttt to ^ « t t^oir foiwotlon if«f ot3ooo»«i«d by 
••dla of bliti dl#l#otrio ooaat^ata* 
Sidft and datlor oorrlod ooi tbo hydrolyala of 
Ibloaaataslita la dllato aold solotlooa aad obaojrvod tbo 
bydrolyala prodoatt at aoataMlda aad bydr«>iaB sitlpblda. 
Ilia raaotloa mmw fooad f i r a t ardmr wltb ivapaat to botb 
tliloaeata«id# sad aold. I aaall fmotion of aaotaalda 
oiitaiaad vaa fooai to ba hydrolyaod Into aaatle aald 
»sA aaaoeia* Stoaaatbal and faylor abonad tbat tba faydi«* 
iyaia of tbio*a«t«Mida to aeatio aeldt aaooola aad fayd* 
7og«a aalpnida la aatalyaad hy botb aolda and baaaa. 
Xbey fooad tbat tba baaa oatalysad raaetloa vat lora 
rapid tbaa aeld oatalysad* Thloaeatte aold vaa dateotsid 
11 u 
at 9n lBl«7S«dlct« in kotto tli« rtMiiona* A wptetro* 
pbotoa*tfl« iBvattlfttloB of tb* tiytfrolydt sitovtd 
th« rata of diaa^paaranea of tbioaeataaiaa to ba 
f t rat ordar nitli va^paot to ttatoaaataalda eonaantra* 
tlon* ButXart P«tara and Salft alionad that la aeld 
eatalysad hTdroXyaia of tliloaoataalda tba ttilo^groop 
hydroljala pMvalla uliila In tlia baaa^atalyiad 
lijrdrol/aia aalno-groop liyirolyaia prataila* 
Aeld and alkaliaa bydrolyala of B^aatb^aeat* 
aiBida In «atar*aleobol nlxtora and altcallsa b^roly* 
a l t of H,ll«dliiattiylaeat«aid« In vatar vara attidiad ^ 
o 0 
at 66 • 00 • fba faaatloa rata vaa fomd bigbar In 
baaio tbaa In aoid BadltWatfltb ittoi«aal&g eoaaaatra* 
tlon of atbanolf tba rata waa found to Amw»99 and 
iDdapandant of tanparatara and fra^tianey factor. 
18 
OnaylaDta and Kaady aarrlad ont ^b« bydrolysls 
of varieuft allpbatle attldaa and dliMddaa in aeld and 
baaa aolctlons^fbay raportad that le aoid teadioai tiia 
p»%9 ^n» affeotad by tba atarla faator and la alka-
liaa tsadloB by botb tba polar and aterle affaotfi* 
Tba aoDoaatrttlon of alkali vaa found to aboalarata 
or ratard tba rata aaoordl&t to tba aoidlty &f aslda» 
IS 
In anotbar papar^ tbay raportad tba bydrolyala of 
sooo*, di» and trlobloroaaatanldaa and gava ganaral 
kinatle ralatlona* 
I l l 
Tli« Mte of bySrolirtit ^ M*t«idd« tioA b r o w 
14 
•e#tMild« vftt stodlod l3»3r Asia and XUfel tmdor 4ifr«r«>6 
oontflUoot of UMporotof*» 98 &ai is (Siff«rottt •olvoats 
by tb« eolorlaotrio dttonAaatiott of Ubomiod MBO&IO 
oBplojrliii Ko«irlor*i roofOBt* la MrotaiaAt tb* rato 
eoottsnt vof foeoA to ieevoooo 100^ ovor i U in i t i a l 
o 
valtto for avorj 10 rlao in lom^oratttro in botb alkalino 
aaa aold aadla.fbo iaeraaattf aoltaelar voigbt of brcMso* 
aootaatitfo tftoroaaod %\m tato eoottaat asd tbo titapora* 
iuira dapondiaiMy of tbi» aoosiant is botb s(»dia* VItb 
ineraaalBf ?E, ib? j*ai« eontt^^st «sa fo>99d itoraaaim 
t i l l tb« uaotml poist i«ac raaab^i bot tbte toor^aaa 
rapidly* iMHltiao of lov aolaealar vaisbt tloobola 
lfier«aaad tba rata b«t al^obola of blfb^r oolaoolar 
%fai|bts or eoaoafitraiad aol^tioaa dceroattd tbt rata* 
16 
Bolton atudiad tba bydiolyaia of aoa» alipbatia 
Mddaa in aold and alkaliaa Mdla* In ^kallna bydroly 
aia bo abowad tbi t byi^roeiijngativa atabllinatlon ia a 
ai8Qlfle«at rata Infloaoeini factor* Miaat of tba norkon 
tba aeid mna basio birdrolyaia of anidoa tiaa raviavad by 
Id I f 
o*oontior* Bolt<M and T^kson oarrlad ont tba alki l iaa 
bydrolyais 9f aoatanUa and olbar btfbar alif»batie 
aaidaa ovar a ranca of taanaratora and datamiead tbair 
aotbalpiaa afid antropiaa of aetivatioii* Ibaaa rasolta 
11; 
utr* aittasMd iB WrM of %li*lr e«irr*laUofi by f t f t * 
%fp9 •toatiosa vhiefe Imd II««B mtmioAwA to lMorpor«t« 
• fM%or b«Md upon tli* ''^•liftfioiaB boai* 6on99pt 
of li]FF«rdoojQc«Uv9 ttaMllsotloB* tlio rat* eoaattAta 
of tlio aaldot niidor tlioto eootfiUMa vof* fowtf to N 
fovorsod by • ooBblaatlon of yelsTf storlo AHi liypBr* 
eo&4ag«tlvo fftoton. fiio kisotiet 9f tlio alk^lfto 
byAioIyaia of teotMiido» tiiiooo«ttt«l«o, b«ag««Uo soA 
IS 
lioiistiileMil4o ote* vos 4i»oooaod by z«voi«i« ot • ! • 
fboy obevotl tbot tho bydjpolytlo roMtloii «•• biaelr" 
oolor Olid dotoialiiod tbt toto eofiot»iita and aoBaati* 
vatioo tfnorglaa aad rolatoA tbaa to atraataral a&d 
I f 
atovla faotora* fasasa ot al» oarrtad m t tlM bydro* 
lyala of s*aabatltiitod alliMiatle asldoa la ael<l and 
alkaliiio aolatloita*For aeid byfirolyaiai tboy pro^aad 
a blaolaooXar aaobaslMi itt nblab tbo fato 4ot«niiBiBf 
atap vaa tbo miolaopbiUa attaak of imtor on tbo pm* 
tonatad aalda Bolaoolo* la aUuaiao bySrblyaia tboy 
fooaa tbo obaomrai rata ooBataat b^ to follow tbo 
oqnatloa k^ j^  « kg [0B*3 ^ ^ (pB*J * • ^ b f aagfottad 
tbat tbo rata aotomlatag atop waa tbo aoaloopbllia 
attaok oB aai4o aolooolo by byitosUo ioBOf aB4 tbat 
byflvolyaoa of if*aabatltiitotf aootaa^doat aayl^aabati* 
totod oBidoa aod oatora bofo tbo aaao roaotloa ao^a* 
alMi* Xboy alto atodiad p^ar aatf atoHo aabatttbont 
^foeta OB tbo Fatoa of bydrolyala of 8*aabatitiitad 
aeotaaidoa oaiag faft*a aotbod. 
11. 
of tlH» iijrdroXyili of MolMd^o Md Tarloiis otiiOF oUplia-
80 
l ie Mddoa la Ysrlotis •olvoat<*«otor idLvtvrot* tboy rola* 
tod tbo n i o eoMtaat to U M toi^orotoroy ionlo otroagtli 
•Bd tbo dioiootrio oonotsat of tbo aodiaa* In tortlary 
botmol-votor alztaro tbo bydrolyolo of oeotMiido «•• 
fooad to ooeoF b/ « bin^Xoealor •ooboaioa idtb aolvotioo 
of tbo ootlvotod ooi^loa* la lirapit^oaolifotor aiztarot 
tbo foootloB ««• fooad to folloo o soeoad ofdor kiaotlet 
•ad U M roto ooaotoatt iiofo oorrolotod vitb oolfoat ooa* 
poaitloas oBd i t * dioiootrio oaaotoat* la dlosoao-mtor 
as 
aixtaro tbo roto eoaotaatt for tbo bydioljroli of moot • 
oaldo vao fooad laoroaolag olib iBoroooiag dlolootrlo 
eoootaat of tbo tolvoat* Xbo ootivotloa ooorfy voo olto 
fooad iBOFoofiac olowly oltb iaorooolBi dloxoao eontoat 
of tbo oolvoat* tbooo rooalto oed lorto aotatlvo ootlvo* 
tloB Mtfoploo fopportod 0 blaoloealtF aoeboaita* 
m 
PootoM oad Haator ooriiod o»t (bo byirei^do«^oto* 
lytod bjrdvolyolt of tblooootoaUo la tbo pH«>r»afo 9*60 
to lOcSO tod obovod tbot tbo roootioa oooarrod by t«o 
pomUol rooetloa po^it* Ibojr dotoraiaod tbo roto ooa* 
•t«Bto of tbo ovoroll m o t i o a of ^iooeotwildo oad oloo 
of tbo bydrolyola of tbo tbioxo* oad «ilao*gfoap» la tbo 
toaporotaro roago of eo^* 90*^  oad ooleolotod tbo oetlvo* 
t lMi oBorglot* 
114 
Pomanld* (K*M«Mk^ 9 ae«t«ild« (B«D*K») and 
ttloac«tflaild* (E*H«rek) W«F« uMd tt well vltboot 
fortlivr parlfleaUoQ* AH tb« otb«r ebuMlealt tis«d 
«•!>• of re«g«Bt gr«d«* All tb<» tolutloot v«r* 
pmp«r«d lo double aistill«d wat*?* 
Kln»tio ^•aioy«a«ntti 
Th9 kiii«tie ••awroa^Btt vtm earrltd out 
Mcordioc to tbe proo«diir« d««erlb«d la Cbtpter I^ 
p«g« 44. Tt)«»ff« ttudias hive boon doao aodar tbo 
ooadltloDt tlallar to tboto of araaatie attid«a 
daaorlbad lo Chaptar II* 
l l v ) 
srf«et of Fof«Md4« CoM«iitr»U«m on i t t Hyarotyiit 
At 8«** 
CoiM*otmtl9ii of io4lQ« HjdroBido (b) • 0.0€ H 
fonlo Stroagtb (^) » 1*5 
• « 0»00» W _A , ft • • 0.00& H ^ ^ ^ 
Xl«o ICi* [x] » TlM lOr [x] 
Bla* H ~ ft oin* M 
I 
14.08 
17.00 
20.70 
as .01 
as.80 
87.96 
86 .CO 
lo'k^^^« 18.40 t l*aO « l n ? 1 0 \ ^ , » 11.48 • 0.77 « l n ? 
CoBooatraUoo of FomaKldo. 
15 
aa 
90 
88 
48 
68 
83 
78 
1.78 
8.87 
7.48 
10.84 
13,18 
16.18 
17.74 
80.14 
16 
88 
89 
38 
46 
68 
86 
78 
86 
11 
SUBLl • 8 
^f«et of ?oi«Mdd« CoiM«iitraUoD on lt» Hy^^rolyslt 
Coiie«iitr«Uoii of Sodlt» Rydroxido (b) • 0*04 K 
loBle Stroagth (/i.) • l*d 
^ 5 
• • O.OOi n . ^J • • 0.00T8 H . ^ ^  
fl»o 10* [X]* Xiat 10* Lx] 
SlB* N t BlB* M 
± 
u s*05 u «»ai 
86 9.38 as 16.84 
90 18.43 SO 20.69 
40 18.80 84 84.06 
56 87.80 48 80.97 
66 81 •4S 4"^  38*68 
T6 3S*18 68 86*68 
86 86*88 
86 3*^  •66 
lo'ii^ ,^» 10.70 • 0*60 Blnl^ ^*^^ob/ ^ '^^  ^  ^*^ ^^*^ 
Cone«BtrftUoB of Foimaaldo. 
11? 
Sff«ot of AewUaidd Cone»ntraUoe OB i t t Hydrolysis 
CoBOsotrsUoB of So4iii« HydroxK* (b) • 0.6 ¥• 
loalo Strsogtl} C») » 1«6 
. ^ . 
• • O.Oqi M ^ -, I • • 0.006 ^ . ^ 
Xla# 10* \x] I Tl38« 10* Jji] 
min* H 0 slB» H 
I 
90 10.80 aO 6.96 
45 17.80 SO 1 1 . 8 5 
80 39.18 45 80.70 
• 5 88.88 80 28.60 
•0 88*97 78 91.85 
106 80.49 90 84.90 
180 91.48 106 88.86 
188 98.08 180 98.85 
180 92.48 196 2».e4 
lo 'k^j^* 18.94 t ^•^ •In*^ ^ ® % b / ^®*^ ® - ^*^^ •tn»*^ 
Coao^ntrstloe of Aeotasldo* 
11 o 
f i^ BLB » 4 
F4rf«et of AOAtnld* Cofisciitratloo oa i t s B^arolyslt 
At »»® 
Coae«iitr«Uan of Sodloa HfdrasitAm (b) « 0«5 M 
loaie Strtnglli '^i'^  « 1«5 
« • o.ooe K _^ J • « o,ooe « .^ j • • o.oio M ^ 
•lo« M ( aln* n ft alQ* >' 
i i 
IS 
88 
3S 
46 
40 
76 
90 
106 
lao 
8«4S 
f.TB 
16*48 
88 .33 
S0.16 
S6.48 
39*66 
4 8 . 4 6 
44*69 
16 
86 
36 
46 
60 
?6 
90 
106 
180 
?»00 
17 .66 
86.66 
36.00 
4 7 . 0 0 
65 .06 
60 .40 
64 .07 
66 .48 
16 
88 
30 
36 
46 
66 
66 
76 
9 0 
8.80 
16 .80 
86.45 
36.98 
45 .70 
63 .10 
60.7C 
66.S0 
72.06 
l o V w • l i .Oe • 1,86, 10\^w «13.73 • 8.85, lo'*f«k«" lS .07 t l . 6g , 
Coaceiitr»tion of Ao«tasi6o. 
1 1 . ) 
Sfr«<2t of fbioM«iMBid« Coiio«iitMtioB OB l t » HydroljTsit 
At 86^ 
Co&««Dir«Uoa of Sodlo* Hydroxldl* (b) m X«0 M 
Xoiile StrcBgth {jii • 1«6 
I 
•* • 0*004 M . ^ I •* . 0.006 M ^ ^ ^ 
' tiwm 10* L^ t] I 5^»* 10* [x3 
aln* K i •iQ* M 
} 
IS 2*It 15 5.70 
36 7*98 » 10.60 
36 ia*68 66 18,10 
46 17,17 45 8S.80 
55 80.52 55 88.48 
65 83.06 66 31.63 
76 24.68 75 34.40 
86 86.18 65 86.85 
100 87.68 100 36.83 
?<»»•{«t7»UoB of i:blo«o«tanl6«. 
12U 
ffcSLB * • 
^ f«o t of flilOM«taMid« CoaevotraUoa oa I t s Hydrolytii 
At W® 
CoBOMtfttloii Of So<las B|tfrevl4« (b) » 1*0 M 
lonie StnAftli (^) « 1»6 
n w 10* [x] I f i M 10* [xj 
a l n . M \ Mill* M 
6.10 
17.80 
8B.00 
87.66 
46.78 
61»06 
67.16 
62*88 
67.36 
16 
86 
66 
46 
66 
66 
76 
• 6 
100 
7.06 
16*66 
66*66 
64.46 
38*98 
42*06 
44*81 
46.M 
47*76 
16 
86 
66 
46 
66 
66 
76 
66 
100 
COBocBtrstloa of fliloaootaBido* 
121 
of f&imami49* 
CoDOofstiMtloB Of f0niosi4o (ft) • 0*00S N 
Zonie itrtsgtii iia) » i«6 
^ J 
h m 0.0t M ^ ^ - S b* • 0,05 M . ^ -
l ino 10* M » t lao lO* [Xj 
«ltl« U fi sin* M 
I 
46 4*87 68 4.61 
66 t .4f 78 9«37 
60 8.86 96 18*47 
96 U.69 110 14*44 
UO 13*67 186 16*69 
186 16*18 140 19*16 
140 18*87 160 88*86 
160 80*98 160 M*S6 
800 86*19 
10'k^^» 8*96 t 0*88 • iS l ^ ^ ^ g • ^*^ t 0*80 BIO:^ 
OQ^«iiiratlcm of $E»6iaa Hytfrojddo* 
12^ 
SABL8 • • 
Sodltai Eytdroxldt Cone^iitraUoa D*p«ad«BO« of By(!folyd.t 
of FOm^ldo. 
ConetotrtUoii of ForuMiddo (») • 0*006 M 
; 1 
h m 0.06 « , ^ ^ t h* m ©•lO M ^ , 
tim 10* [x] d I l«t 10* [x] 
•IQ. M d Mia. H 
^ i 
S8 
96 
UO 
1 » 
UO 
160 
160 
100 
#•48 
18«S4 
15*67 
17«i» 
19.36 
10.66 
lSi46 
16»18 
17 .66 
60 
46 
60 
76 
90 
106 
110 
166 
4*90 
6*98 
9.66 
12.17 
14.46 
16.56 
i e .89 
20.11 
^ ^ • b t * ' • • • - ^*^^ '^ ***^ ^^'^'•bl * * • • • * ^*^^ " '^** 
CosoMiratloii of sodliw Hytiroildo. 
-1 
12o 
iMys - • 
Sodlaa HjpdroxK* aoiMi«Btrsti<»a I>«p*iid«De« of Hfilrolytlt 
of FOHMBid*. 
At «0* 
CoMoBtratiOB of Tonwsiao (•) « 0*006 K 
loDle 8%r«afftil (ft) m 1.6 
" ' ' '" I 
b*« 0*2 PI ^ . ^ » %• • 0#4 K . ^ , 
tUl. 10* it] I XllMI 10* [Xj 
a&n. n I Bin* H 
i 
90 
45 
41 
75 
• 0 
104 
UO 
136 
3*44 
4.66 
9 . t f 
18.40 
16.04 
l?«4t 
ao.oi 
t i . n 
81 
46 
40 
41 
93 
106 
160 
136 
160 
6.14 
8*40 
11«63 
I4.a? 
16*10 
10*64 
81*43 
83*44 
86*36 
io^k^^« 4.00 • o*«t •mr^ ^^o6i " *••• • ^*^ •^ "•^  
• 
ConocotratloB of Sodla« Bydroxl4o* 
124 
of FojnMMldo. 
CoaoootmUoii of fofSMdtfo <•) • 0*006 M 
locile 8tr«iit%li (|i) • 1*6 
. J ^ 
su» 10* [x] I «t«o x<r [xj 
1 
90 
4S 
• 0 
SO 
98 
109 
xto 
lU 
ISO 
^^J" 
6*60 
9.X0 
n « 9 8 
l«*6V 
18 • •8 
ao««8 
88«11 
8i*8t 
S i . t o 
6 . U t 0.06 • i n ? 
SO 
46 
• 0 
t 8 
90 
108 
180 
188 
180 
l O ^ i 
6*42 
9 .78 
i a .9 f 
16.00 
I8 . t6 
81.89 
88.18 
84.39 
86.73 
•1 
• 6*00 t 0*88 Mln* 
Ooae«ttU««lo8 of Sodlui 8F«roil6o. 
12o 
UDdliiM Hy4f«3il4« Coiio«Btr«tloB UmpmAvfosm of Hydrolytia 
of FonuwlA*' 
o At 76 
CoBt«otr«tion of fommAi^ (a) * 0.006 H 
loDio etrtaftli (/<^ ) • 1*6 
fe* » 0»0t n ^ ^ .^ ^ ll* • 0.08 H , ^ ^ 
tiM9 10* IX] I f l a t 10* fx] 
I 
4.09 
20*74 
M.4S 
27»78 
89 •68 
61.69 
66,14 
46 
60 
f« 
90 
106 
160 
166 
160 
6.40 
10.80 
i4.n 
17.18 
80.48 
86.10 
86.98 
88.17 
60 
60 
76 
90 
106 
180 
166 
160 
Cosotoiratioii of 8o6iQB RyiroxU*. 
12o 
tJfcBLg - 1 8 
of faemakid^* 
At f8« 
CoBt«Bti«Uoa of FoniMado (a) • 0*006 M 
Xoalo StroBftli (/a) « 1*9 
J 
tt*« 0.06 t^ . ^ ^ I b*« 0.10 « _^  , ^ 
Tlao lO* K I tiM 10* fx] 
Klin. H I Bla. M 
8 
9.8S 
16.87 
21.06 
36*46 
90*66 
88*66 
64*68 
86*04 
37.68 
XA^^^» 6*76 • 0*34 tAnZ^ ^ ^ o b » • • •*• t ^ • ^ «ln**^ 
Coiio«iitntloii of 9961011 Byaroxldo. 
80 
80 
46 
60 
76 
90 
106 
184 
140 
8*84 
6*60 
18.84 
16*84 
84*06 
87*68 
80.68 
88*64 
86.61 
80 
46 
60 
76 
•6 
110 
186 
140 
166 
12.' 
SoAinm Hydr«rid« Coa««atrft%loQ &*p«ad«&e« of Rytfrolytlt of 
Fomaaido* 
At 78® 
Coeoootratloii of Fonunldo (•) • O.O06 K 
l<mi9 StFvBgtb (jn) • l*fi 
b* • O.a H ^  *l b% 0.4 H . . *i bV 0.8 M ^ ^ ^ 
xu» 10* rx]«n»o 10* fxJftiBo xo*rx] 
Bin. M *- la in . it l a in . M 
I I 
16 
25 
96 
44 
40 
T6 
90 
loa 
4.61 
» . M 
13.S1 
14.18 
81.61 
%.08 
ar.TS 
S0,44 
80 
45 
40 
T8 
48 
110 
186 
140 
166 
U . 4 6 
17.88 
82* 40 
88.84 
80.91 
8 S a 4 
34.99 
84.40 
St.74 
18 
88 
86 
46 
40 
78 
• 0 
108 
180 
4.86 
9,14 
18.89 
17.48 
88.88 
86.78 
80.18 
88«64 
8 4 . U 
10*k^j^» f.Oe • 0.88, 1 0 \ . • 9.48t 0.40. lo'k ^ • 1.89t 0.78 . 
• 
C<M»«atratloB of SO41UB Hy4roxl4o< 
126 
TABLB » 14 
sodiaa B|ilrosU« CoMMtrstion D^p^oAmQ* of Hy4roljrtl« 
of ?orm«ii4o« 
At aa^ 
CaoooBiratioB of FonMaldo (•) • 0*006 M 
Xonle 8tr«Qctii ijt.) • 1*5 
fe* • O^Oi > ? . . - , i H* • 0.0» M ^ ^ _ 
Xiao 10* \x] ^ tUm 10* [xj 
ttin* K ' I alD* K 
i 
7.05 
14*at 
i?.or 
83.36 
84*00 
M.sa 
88.36 
lO^^^w 8*88 • 0.48 • I n ? ^^%|>, • U»08 t 0.69 win? 
Cone^itratloa of fbdluK Hydroxldo* 
^ 
96 
46 
66 
86 
t» 
80 
1(^ 
180 
5*88 
0.83 
18.?» 
19*68 
81*88 
83.86 
8T*66 
S0«44 
88.81 
16 
88 
80 
at 
46 
68 
60 
6t 
96 
12u 
fABLg • IS 
eodliia Bydroiltf* CoaoMitraUoB 0«(>«Bd«iM« of ^ a r o l y s i s 
of PaniaBid** 
lit etf* 
CoBoeBtntloB of fotnmaXtm (a) • 0*006 H 
Xoole etmottfa (j^ ) « 1*6 
; s ;; 
b* • 0.04 M - ^ ^ I k* • 0»06 >« ^ - ^ 
Slao 10* [ x ] I fln» IC* [X] 
aln* M S Bis* M 
16 8.46 as e*S8 
32 U«66 96 15*48 
89 14*98 46 SO.IV 
S6 17*00 66 a<a«98 
46 8C*fO 66 aEi*60 
SS 83*61 96 31.48 
«a 86»60 90 34»48 
76 27.36 106 SS.Sl 
85 8e«S9 ISO $6*08 
10\^jj^« 11,48 • 0.77 Bior^ ^ ^ O b f • 1 1 » ^ t I'S^^ 8^0*^ 
Coitie«Qir«UoB of SO41OB HydroiiSo. 
lou 
Sodloft Hydroatiat CoQeMtraUoB o*p«Bd«&«« of By4rolyflt 
of Foniaat4o. 
At 8«® 
CoiiO«iitMti9a of FoiMMldo (•) » 0*006 M 
Xoals Stroagtb (^) « 1«S 
Xiao 
15 
sa 
so 
57 
46 
62 
60 
«T 
76 
« ft 
ll » 0 . 1 K A ^ -,1 10* fxj^  
1 
6.6« 
X0.7t 
16.86 
ao*83 
83.41 
e6.a6 
87.06 
66.46 
89.66 
• i Q . 
16 
38 
89 
36 
45 
35 
6S 
75 
85 
' . « 
0.8 K . ^ J b*» 0*6 
7.06 
uao 
15.06 
IB .06 
31.76 
3S.86 
27.74 
89.88 
30.46 
80 
SO 
40 
60 
60 
70 
81 
96 
HO 
10* [X] 
10.76 
16.40 
20.61 
6«.81 
87.56 
30.86 
S8.18 
36.08 
3S.S4 
10'!c<jijjp» 18.89t8.00^ ^^ob«^ 11.90t0.69^ ^'^d^'' lS.07t 0.6J^ 
Cono«otratloa of Sodlo« Hydroxlio* 
Tiiati - ! • 
Sodlnai S]f<droKl4« Coiw«Btr«UoB D^^«atf«M« of Ryirolytlf 
of AooUBitfo* 
At «»<> 
CMOo&trotloD of ilo«taKl4o (•) m 0*008 M 
toniQ StFfinftI) (pi) « X*S 
b* • O.l M . ^ ^ i *• « ©•« M . , ^ 
:iMi 10* fxl I xiM 10* [x] 
ma* H I am* K 
45 
40 
80 
ICO 
ISO 
MO 
160 
160 
a.70 
6«40 
9*10 
IS .18 
1 7 , U 
ao.se 
8S.85 
•S.tT 
8B*0t 
SO 
46 
• 0 
•C 
100 
lao 
140 
ItfO 
190 
2* 87 
T.Sfi 
n*66 
18 .Of 
28.48 
87.S1 
so.ss 
IK$«03 
S4*S8 
I0*k^^« 4.18 • 0#48 • iol^ ^®^ob«* • • * - ®*** •^°*^ 
Cone«??tratlin of Sodiam H/dJH>xi£«. 
132 
Soaina Hydr^tta* Coiit«iitriitl«i &*p«ii4«ii«« of Hydroly«l» 
of Ao«%«ai4o« 
At 8S* 
CoQO^atratioD of 4o«t«Aldo (•) m 0.006 M 
loolo itrMftb jjD) « 1*6 
; 1 ;; 
Tl«o 10* W i tim9 10* [x] 
• i n . M i KiQ« M 
I 
5.96 
11.86 
20.70 
86.60 
91.86 
M.SO 
96.88 
98.86 
99.84 
10 ll^^« U.18 • 0.89 Mial l o ' ^ ^ , • 1«*»* I !•*« "io*^ 
Cono^atntioii of Sodiott Hydroxldo. 
30 
48 
80 
n 
90 
106 
180 
138 
180 
8.98 
17.98 
84.30 
» . 8 7 
93.39 
88.68 
97.08 
96.18 
88.81 
80 
80 
48 
80 
7S 
90 
106 
180 
138 
13 o 
IABL8 » 19 
f^ odlaa Hj4iozi<l« Coiie«Btr«tloa D«9*iMI«ao« of Ry^firolyilt 
of AettMl^*. 
At 8»^ 
ConOffiitrttloB of lie«t««ld« (a) • 0*006 H 
Xonle strtiigtii Cn) • US 
J . J ^ 
ri«» io*W« ti— io*Ix]i TiM io*fx] 
• IB . M i B i n . M^ I BlB. M' 
I I 
ao 
so 
46 
60 
76 
90 
106 
180 
136 
?.?0 
16.40 
23.60 
30.96 
34.66 
37.66 
89.46 
40.64 
41.36 
16 
66 
36 
46 
66 
66 
U 
66 
100 
4.16 
18.36 
IS .66 
66.66 
30.88 
34.07 
36.87 
36.1^ 
40.87 
16 
9M 
SO 
36 
46 
66 
66 
76 
90 
6.60 
U.16 
18.06 
83.40 
87.40 
31.66 
34.68 
37.46 
39.66 
ic^^,'i*.sHi^.i w^kob.-"•••t«;;i«.x ^^^'^*-»t^i 
Coae#otratioQ of 9o61ua HydroKido* 
3 i 
TABtB « 80 
Sodiim Hydroxld* CoDO«ntr«tlo&, Dep«iMI«iio» of Hydrolysit 
of Ible«e«taBl4*« 
At 86** 
CoooffOtration of Tlilo«o«tMd4* (a) • O.OOi M 
looia Strength Ca) s 1*5 
^ 5 - -^^ 
ll » 0.08 M ^^J fc • 0.06 H . ^ J b • 0.06 M ^^ 
«ifi* M j Kin. K ialn* H 
k I 
90 
?0 
100 
ISO 
liO 
190 
886 
866 
a»o 
7*18 
10 . tS 
84.97 
8B.16 
» . 9 X 
90.94 
91.79 
98.81 
98.49 
80 
96 
60 
70 
90 
uo 
190 
160 
180 
4.96 
11.76 
17.10 
88.46 
86.68 
88.00 
80.68 
80.86 
81.86 
80 
98 
60 
70 
90 
106 
186 
160 
180 
6.96 
12.90 
17.46 
8S.18 
36.76 
88.69 
90.49 
98.15 
99.61 
l o V | ^ « e . U t 1.88, l o V - • 10.691 0.96, l o V ^ •U.O84I.94 . 
Cooeantration of Sodlon Hydroxldo. 
135 
mAi&m Kfdroxld* SooeoBtratioo t>9p9nA§mm% of Hjnirciljrsi g 
of ttiloao«%«Mld«. 
At 85* 
CoiMSttitraUoii of fhloao«tMdLdo (a) O.OOt H 
lOBle Str«im%li (jn) Xm& 
-•" ' I" ' ' ' ' " • 
h* • o a M ^ ^ ^ i ^* mO*zn . ^ ^ 
tXm 10* [xl I t i i^ 10* [x] 
• i l l . M ^ ^ aiii* M 
^___^_____ i 
16 
25 
35 
45 
55 
55 
»5 
55 
100 
1 0 \ | , , • 18.08 t U51 i S 1 0 \ ^ ^ . 1«.12 t 0,5T i S 
Conooiitratioa of SoditM Bydrojddo. 
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11*00 
15*St 
19.40 
21 .dO 
»l .08 
a4k«84 
M.98 
85.51 
50 
35 
50 
55 
50 
105 
130 
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180 
6.70 
13.10 
18.50 
8 3 . U 
86.»t 
88.88 
31.58 
33. 20 
84.31 
13^  
Sodioa Hydroil4« Coneffotrstids D9p«&dtiio# of Hydrolyti* 
of Thlo«««t«atdo 
At ae® 
CoBOontrntloa of 7tilo«o»t«at4o (a) « 0*004 M 
lonle .^r«agtb <JB) » 1*5 
1 
b*» 0.6 H . _ ^  I fc*w 0*# n . ^  ^  
Tla« 10* [X] I tia« 10* (Xj 
I ^ 
15 
SO 
4a 
«o 
n 
90 
106 
180 
166 
3.t0 
9*80 
16.80 
80.67 
83.1S 
8S.S3 
86.61 
87.48 
88.81 
16 
SO 
46 
60 
76 
90 
106 
180 
186 
S.Oft 
1S.S4 
19.64 
88.44 
86.19 
8B.45 
89*69 
so.so 
60.76 
lo'k^^* 10.78 • 1.11 minZ^ ^ ^ ' ^ O H " ^*^ • ^*^ "***• 
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SDdlQS ayiSroxld« Coae«atr«tloii D«p«sd«Ae« of Hydrolytig 
of tbloM«t«idd«. 
At 85^ 
C<Mietii«ratloii of Xblosootoaido (a) » 0*00« n 
looio fitrotiflli (|i) • l«6 
' ' " i 1 
t lM lO'Cx]! t lM 10*[X]§ Sl«o lO*[xl 
• la . K I aia* H $ sia* M 
I I 
u 
u 
S8 
49 
66 
66 
n 
86 
100 
io\^,« 
8.48 
8.19 
18.66 
16.16 
19.81 
ffiL.88 
8S.87 
86.4t 
87.18 
i i . 3 a t i . o ^ 
16 
86 
66 
46 
66 
66 
T6 
86 
100 
i ^ \ b « " 
8.18 
7.98 
18.68 
17.17 
80.68 
89.06 
8 i .88 
86.18 
87.68 
1 8 . 8 9 t 0 . 6 4 -
16 
88 
60 
88 
46 
68 
60 
66 
76 
1 0 » l t ^ , . 
8.64 
7.94 
10,78 
14.06 
16.88 
18.68 
80.70 
88*68 
81.18 
l l*66tp.8$. 
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Cooooiityatloo of aodltttt Hydroxldo. 
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TABLg » 14 
•BcaanawMnwwMiBwnB 
BffMt Of loDlo Strvngtii on tb« Hydy&lytli of Aoottaldo 
At ««® 
Coaeootntioii of ilootMldo (• ) • 0*006 K 
CoQowntMtloii of isdltis R|dK>xli«(b)* 0«a n 
Tiao 
ao 
so 
46 
60 
•^ 6 
00 
108 
xto 
U 6 
^ * » 1»0 
10* fXl 
M 
5.80 
13.60 
83.60 
30.00 
S4.46 
36.67 
38.31 
30.?8 
40.87 
"T" 
J 
1 
i 
& • 1«8 
• l a . 
SO 
SO 
46 
60 
t6 
60 
106 
190 
186 
1(/ [X] 
4.96 
10.06 
18.60 
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89*66 
31.96 
84.87 
S6«78 
36*94 
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^^oUt* ^'•** t i * ** "laJ ^ ^ ^ f * *^^ *^ ^ t 0*^^ '^^* 
loaio Stro&ftb nfts Milii%alii«4 oonttaat by 8o61ea lltroto. 
13u 
Iffcet of loale Str^agtls on tb« By4rolytit of A09t«ild« 
At W* 
CoQooQtratloQ of Aottusltfo (c) » 0*006 U 
C^aatratloD of 9odli» H|droxl4o (b) • 0*6 M 
Bin* 
80 
80 
46 
60 
T6 
• 0 
106 
180 
196 
>BU* • 1«4 
10* \%\ 
M 
8. ST 
5*«6 
16*10 
83*60 
8B*69 
36.38 
39*83 
40*63 
41*64 
1 TlBO alB* 
80 
30 
48 
60 
t« 
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106 
180 
136 
• 
« 1.5 
10* fx] 
M 
6*96 
11*85 
80*70 
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Sl*ttl 
34*80 
36*66 
^ • 6 6 
39*64 
•1 10^^^,» 18,60 t 1.80 aln* ^^ofc," ^**** t 3^ **^  "^ Q* 
Xonlo fitrongtb w t Mliitoliio^ ooottaat by Sotflim ittroto. 
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Bfr«et of lonU l9lr«Bgtli oa tb« Hydyolytl* of ^otooldo 
At «6^ 
CooooBtrttloB of Aoot«Bl4o (t)« 0*00i M 
ConoftBtraUoii of l^odltni HydroxlAo (b)» 0*0 M 
«lB« 
to 
SO 
4B 
#0 
fS 
90 
109 
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186 
X-
6««6 
ia««o 
ai*4a 
as*66 
9t .8S 
M.06 
S7««S 
SO .OS 
41.13 
i T l a o ^ 
i 
ao 
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CO 
T« 
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io*Cxl 
M 
4«85 
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aft.80 
81.00 
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36.0t 
36 •48 
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t l a o ^ 
i i ln . 
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SO 
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60 
76 
90 
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ISO 
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10* [Xj 
5«46 
ie .86 
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33.86 
36.60 
88.84 
39.66 
40,48 
lo^ob." "•«* 2iSi ""^ ok." "'"tJ-JSi lo^k*,-"•'*tijgx 
loBlo ^rongtb v«i sftlotainoi oonstant iiltli 8o6tti» Ultra to. 
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tttmt of loole strcBftb oo tli« Hjrdroljrtls ^ tt}loft««t«it4« 
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CoQOcntratioii of TbloMttMddo (•) • 0*004 n 
Cooei»Qtration of m6i\m Hydrozld* <b) • 1*0 H 
Tl«t ^ l o ' [X] f TlB« ^ 10* [X] 
•In* n ^ Bio* M 
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86 
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46 
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86 
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84*86 
86*90 
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Sff«ot Of T«a^«ratttr« oo %li« Rytlrolysif of Ponuttldo 
CooeoDtMtloD of Fonuttldo (•) « 0*005 M 
Cone^atntlon of Sodloa Hydr^itfo (b) • 0*05 M 
lonlo SlfODgtb (|t) « l . S 
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Eff^et etf t«ttp«rattir« oo tht Hjfdxolytit of forsMldo 
Coiie«otr«tlo& of POfttaaldo ( • ) • 0*006 M 
Cooe«iitratloQ of Sodtoa Rjdroxido (b) • 0.06 M 
Toole 9tr«Bgtt» ^ ) » 1*6 
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SO 
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6*60 
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19*84 
84.08 
87.68 
30.68 
33.64 
38.61 
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SO 
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46 
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76 
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16.63 
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88.69 
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46 
66 
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76 
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16.48 
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31.43 
34.43 
36.61 
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10*k . • 8.76 • 0.34, l o V . wlO.SO • 0.30, lO^k^ • 11.7'H1.60, 
«1B7^ """ « lB.* ^' 'minZ 
14o 
tiSLt « 31 
ftt$i9t of TMip«r«t»r* on %h% Rydpolyfit of AettMddo 
Cooetotratlon of AeotiMldo (•) • 0*006 P. 
CoDO«iitratios of Sodltw HjrdroxidoCb) « 0«6 M 
tome stroogtl) pO » !•& 
foop. « CO®C 4 - , I T«Bj>. « fifi^C ^ , , 
Tlao 10 fx] I Tl«o 10« fxj 
Kin. »i § a i o . K 
i 
«0 O . n 45 1,58 
90 4 .90 66 4*92 
180 7«£2 laO 9*92 
160 9.60 160 13.49 
ISO 11.76 180 17.23 
886 14.68 810 19.89 
871 17.64 SiO 83.34 
318 19.04 870 88.69 
365 88.0U 315 29.57 
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Bff«ot Of T«ap«rator* on tb« HjFdrolytlt of 4e«t«Kid« 
CoMcntration of loo%«aido (a) » 0*00S M 
CoDc«iitratloii of sodlim Hydroxido (to) » 0*5 M 
lonle f^rangtd (^) • 1*6 
ado* 
90 
66 
80 
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196 
MO 
96o 
" 0 ^ 
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I f fcot of t«ap«ratiir9 on tli« Hydrolyils of tblo«o»t««i4« 
Coae«Btration of THioae«t««i4o (a) « O^ OOi H 
ConeoQtration of So41i» Hfdrozlflo (b) » 1*0 M 
loale Strtttgtl) i^) • 1»8 
1 
To«p.«80**C ^ ^ ^ I T«ap.W**C ^ , ., 
filtt. H ^ filQ. M 
H 
«0 
90 
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IKK) 
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8t6 
7.20 
U.37 
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18.12 
10*40 
88.88 
M . 9 4 
88.8» 
87 .94 
45 
86 
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15.17 
17,47 
80.87 
flKI*45 
88.88 
87.85 
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30»70 
-I •^ S*. - - - * - * ^ •! IC^kp^j* 8.48 • 0.18 BtS ^^^1^/" * • • • I ^*^ «^n* 
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fff«et of T9«p«r«tor* on th« HjrdivXytlt of ThloaettHddo 
ConoontMtloo of TbioaootMiido (•) • 0*004 M 
CooeoatrattoD of 9odloa HfdiroxUo (li) • 1*0 M 
toaio atrwuftli (^) » l*fi 
" • ' " J ' ' ' ' ' i " ' ' ' 
tliio IC^Wdtloe 10*[x]!l Tl«e 10 fx] 
Kin* H^I« lB» M I «la* M 
i I 
30 4.43 S8 6*0? 15 a . ia 
56 10»t8 40 11.4T tS ?.9a 
SO 15,40 CO 14.87 86 19.4a 
106 19.T0 SO 80.90 46 17.17 
.  
.4
.
7
83.40 
as.ao 
87.80 
8B.0S 
30.07 
8  
40 
100 
180 
140 
140 
180 
130 8  83.87 56 80.68 
166 S O 85.41 46 23.04 
tSOQ 86.64 75 84.88 
840 8 88 87.68 66 86.18 
866 88.97 100 87.48 
iO^aH.* «•«© t 0-W, l^^**..* 8,08t0.82« lO^k^H." !«•»» • 0-®^i 
^ * •to.^i ^^ » ••10" »*• "•m.*^ 
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Tb« d»p«D<!*QO« of feydrolytia of tcrmmAA^f ««««• 
«»ld« aoa tliioa««taald« vat «tttdii«d o& ^t)#ir difforoof 
eoBe#Qtr«tloi}9* ?H« ol>9orv«d p*cii4o f lr f t^oi^tr rat« 
eontttiiita aro attasarlsod la tabla 3ft* tba l(»iie atranftti 
d«p«fi««iui« vaa «%ii4llaa at 8ft iftthla «lia rtago of 2>*0 
«o 3«0. tba obaarvad rata eimataBta» at nwaarliad in 
Tabla Sftf ^**>^ fouod alaoa^ Isaanaitlva to tbe loeie 
f traagtb. 
Tlia affaet of taa^ajratera oa tba by^rolytla vaa 
8ti>4iad %fttblo tba ranga of 60®«8ft*# fba varloaa aativa-
tioa paraaatara %fara avaluatad aaiag tba Arrb«aijia aad 
Kyriag •QQationa (Obaptair Xly Sqoa i^ooa 2 aad 9) by tha 
laaat aqaaraa ta^^hal^aa* fba raaalta ara aoaaarlaad la 
Tabla 37* k eomputar prograaaa for tbasa ealealatloaa 
vaa davalopad for I3K«1130 wbleb la above la «:ba Appaa* 
dlz (Frograa!»a Ho«8)* tba plot a of la k ^ va V t ara 
above la Flgara ! • 
A aerlaa of klaatle raaa ymt'm earriad out a«> ^^ braa 
dlfforaat tasparatoraa vltb baaa eoaoaafFatioaa raoglag 
froa 0*02 n to 1«0 M for foraaalda.ta oaaa of aoataadda, 
tba affaet of baaa ooQotatra^lons vaa a^odlad vl*bla •-ba 
raaga of 0.1 K to 1.0 M at 8ft^, ta eaaa of tbioao^tealda 
tba affaot of baaa ooooaotratloaa ^mm a^udlad vl^hla ^^ ba 
8 0 -
9-0 -
</) 
^ 100 -
110 
265 
Figure 1 Arrhenius plots for Alkaline Hydrolysis 
oF Amides; Formamide —OjAceramide—L 
and Thioocetamide — • • 
15U 
fWIg* of 0.08 M to 1*8 H • • 86^. In til fbo o«««fl %||« 
lottlo vtrcngtb wot ttainttlood eoos^ttof •% 1*5 bj todlos 
oltrato* Tbo rotalta mro 0OMiaris«< la tablot S8 uaaSO. 
tli« pH-nt« proniM for fomaaldo SIIOMD la Figaro 8 
•bov tbot *-h0 roto oonsfoaf inortoiMi wl^ h bjrdroiido ion 
oaaooo^ration la tbo lowor roago snd boeos^t ladopoD^oat 
of bydroxldo loa eoae«str«tloa la rolotlvoXy blgbor 
r«ago« Tbo ohmrw^A pcoodo flrot*ortfor r«to eonttaats 
noro found to follow b^o oaplrlool o^o^lon (X) la tbo 
Iov«r rongo of bydroxldo loa ooao^itrotloo* fa *>b« oo» 
of M<«tMldo alto tbo saao rolotloaoblp boldt ofor all 
tbo bydrotl^o loa eoneoatratloaa atodlod* Tbo plota of 
^ • B, • — 2 — . •- (1) 
Obi ^ lor] 
l/k l^^ g va* VfoSjaro abono la Figaros 3 tad 4 for foraa* 
flddo aod ao^taaiaof roopaotlvoly»?toob rolatlontblpa woro 
IS 
alto obaorvad la tbo batlo bydrolartla of aonoaaldotttrl* 
flooroaootanllldoi la tbo toeond a^ op bydrolytlt of 
}a 87 
o» aooolnaailo aold «Dd la tbo bydrolyala of 
boosaaldof o-a«loob«osaaldot talleylaaldo aad o-aotbosy* 
boasanldo(vldo Cbaptor II >• tbo llaoar adjattablo para-
ootort 3^ ^ and B^ voro ovaloatod by llaoar laatt aooarot 
^ecbalqao. Tbo rotulta aro abona la tablo 40. 
2be aoebanlaa geaorally aeooptad for b^o bato oata« 
lysod hydrolysis of aaldoa It tbo fonia«'loa of a aoao* 
bydroxy totrabodral addltloa Intoraodlato by tbo aooloo* 
[OH ] M 
Figure 2 Plors showing l^ he va r iaKon oF RQI-^^ w i t h 
COH~] For rhe Alka l ine Hydrolysis of Formamide. 
250 500 
:o-Hl(^'^^ 
F i g u r e s Plots oF Vk^^s V S . > C O H ] for the Hydrolysis 
of Formamide in the L o w e r Region oF [ O H " ] . 
160 
1 2 0 
(J 
«n 
0 
'TUi o 8 0 -
4 0 
0 0 5 0 
t O H ] 
10-0 
F igure 4 Plof of V k o ^ j vs. y i O H ] for fhe Alkaline 
Hydro lys is of Acefamide. 
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96 
pbilie af'^tek of bydroad^s ton on %b* mA&9 gioap. fbit 
lcitermi»difi«>e ba« bt«n eonflrMd bjr tb« t^udy <^ osygtn-
Isof-op* •sebftog* and bf^rolytlo maotion of antdo. Undar 
a%rongly alkallna golu^ionstas •ddiflonal raaeflva iBtar* 
sadlata VSA ^^ ropotad by vaploiia ao^bora in *-ba bydrolyals 
S5 IS,SI Sa S3 
of «mtltd«»a,aBlda8,i*aeylpyrrolaa «B& dlfeydropyrlniainaa* 
Tba axlatcnei of dianioaid tafnibodral lnt@tiMdia«>e vaa 
found fo ba dap^cdant on ^be afTHOtufal t9»fnr9 of aoyl 
siiii^atrata and alkalinity of tba siaaiua* Tbft f^ lAO^ n^'on 
.^•h*!ri»iftn£ •aba^Hfjfat in f-ba aeyi tabs^rata as vail aa 
an iaoraaaa in *ht bydrozida ion aoeo«ntraf'ion faeiU* 
tat-aa ^ba axla^enoa 9t dianloDie Infarsadiaf-a* Ba«> onr 
roaal^a r^iraal *h9 fibaanoa of fltaab an iil^arsadia^a. Tbaa, 
tba Baebanlan oonslf«'an^ vl^b «'ba obaanrad raaolta for 
foniaalda and aea*'aalda la ahovn la Scbaow 1* 
0 0 
H - C - lIHg • Ufi ' '"' ""^  a - C • HH • hgO 
k 
-1 
0 0 
a • c • MHg ^ a • c * 0 • SHj 
y M# 
I 
I* MaobaniMi for •&*» llkaltna Hydrolyais of Fom* 
aalda and «eat«Blda ( R • H, CHj ) . 
15, 
?b« Sbaiii* bydroxld* eoiM«&tr«tlo& d«pMi«M« of 
liyiirolytlt Indloa^M ^li«t f^a« ioaitafloii of asUo group 
in tormami^m VBA aoota«ldo,fo givo oaroao^lvo ooojaeato 
boM« takof ploe«« aoeli loatttd fofs of h^o iiibo^rafo 
la '^tio o«M of «sido» and •oilidofl ««t alto proposod by 
oaajr vorkora* 
ca Hio baalfl of *>bo abova aoobaalaa *^ dofivad 
ra^a atoa^loa i t 
*^ oba* r — : — .. <«) 
l^aa•loa (3) la alollar fo tbo baa^ flt^ad amplrleal 
(k^, • iL) K^  k - • kg 
9(|iia^loa ( I ) Hi H I B, • " ' ? ^ S ^ and B© • L* L 
1 kj k, I ^ » «1 «8 
ta eaao of fofaaalda a% jrala^lval/ blgbar bidroxida loa 
oooeaaf ra%loa fba coadl%loa t^ bat X ^ .^fi . . {^OHJ la fooad 
•>o ba klaa^leally proaooae^a and b«Boa o^a^loa (8) la 
radaaad ^o aqoaHoa (4}» wblob obvlooaly ahoval^ ii^  lado* 
k« k* Ku 
k ^ . • : . • . ( 4 ) 
paodaot aa '^Oi'a of ra^a a% blgbor bydroidda loa eooaaatra* 
1 5 v 3 
tloii* In o«M of cceUBildt (pK '^^ 14)y Iblt eoadltton 
im9 B9t hoia fooif and to • tlMllar rat* profil* i t not 
o^tejrvad* 
Tb« ratio • s ^ giv»a tiia iralao of -sS^^Tlie Tala«a 
of <--S» for foniaMldo and aeotattldo at M® la 78*8 and 
8.0 vhloli aliowa that dia aoldity ooagtaat of aeetasidt 
i f laaa tliaii tfeat of fofatasido vbieli ia a««optable %9 
tbo aXaetroD rtloaalog baliavioor of - C ^ troop in aoat* 
WBldo vlXl radaoa tba aeidlty of aaldo cioap* 
AlthoQgli Fcb»a« 1 i f foffieiant to aaeoant for tli« 
obaarvod data yat tda folloviBf kioatioalXy iadiatlofQi-
ababla aXaoiaBtary atop oaa not ba eoi^XotaXy nil ad out* 
(^0 J 0 
^ 1 1 --^ H I 
»» yi 
a • c - i?a« 
0 • H *^ OH 
H 
IT 
Tba loBlsad fora of aayX atibatrata vaa eooaldarad 
X8»86ta0«a9 
uaraaotiva by oiaoy woritarat bot "^ adar and Srooka and 
4X 
iattaao auggaatad tbat tba iooiaad fors of tba aoyX aob-
atrato raaota wltb vatar to giva tba prodoet* Tbe intar* 
aadiata I I la tba aaaa aa I la Sebaaa I t ao tba klaatla 
aqoatloa darlvad oooaidaring tbla additional klaatla atap 
wiXX bava tb# aaaa dapaadaaea oa bydroxida ion eooeantra* 
tloa sa ahovn by aquatioaa (2) aod (3) . 
15'i 
42 
In t^t bjKlyolytit of tHtoao«tt«r«»tt}« ratio of pro-
duets (3«osoie Mld/Tbtoli^osolo seltl) vas foana (!«p«nd#ot 
00 pH* In aodnrat^jr butio »oIotloQ th* thloQ^ist«r vas 
found to giv« b«agolo aeld upon tiydrolyslg and in atrongljf 
baslo aolntloni tlia product found \t%a tettlraly tttloi>«nBOle 
45 
aoid, Brulea and *aatn«r sbov^d that in atroogly alkaline 
•olutlooy tha hydrolysis prodoet of bansyltblochollna vas 
antlraly tblobtnsole aeid. In tlia bydrolyais of thloao»t-
aslda m llaslc solutions (pH 9*5 - 10*5) tba aa|or bydro-
34 
lyzad product foand was thloao^tlo acid (90f) and I t say 
ba oxpaotad tbat In blgbly alkallna ecdlun tba product Is 
•xGluslvaly thioaeatic sold* 
Tba pH*rata prof11a for thloaoataslda i s shove in 
Fifura 5t fi'oa nblob I t la avldant tisat tba rata constant 
ineraaaas vlth Inaraasa in [oHj In 1fe« lonar ranga of 
bydroxlda Ion eonoantration.flia psaudo flrst^ordar rata 
constants iiara found to foil aw ^ a aaplrleal aquation (1; 
and tba plot of Vk^n^ ts 1/[OHJ1S sbonn In ngura «. Tba 
linear unknown paranatgrs B^^ and B^ ««ra avaluatad using 
llnaar laast squaras tacbnlqua and ara given in Tabla 40* 
Tba ttaobanifts oonslstant wltb tba obsarvad rasults 
for tba hydrolysis of tbloaeatatdda i s shown in Bobasa 2* 
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/I 
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s 
I 
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08 
III 
SGb««« 3 
Tb* t«tr«ls««lP«I tnt«i««di«t« T i l i « 9btaiii«4 t>y tb« 
QooltophlUo sttaoic of hyiroxld« loa ^ tNi tl}lo€art»onyl 
oarbc»}« Tb» potsibil l t jr for th« forsfttion of tti9 i n t * r * 
m«dl«t« of tb« typt v)i«r9 hjraragcii fttos i s fttttteti#d vltb 
aulpliar atoa Fatb^r ^ s a ultb axyg«o eaa b« rtilod oat on 
^ # batis of th« greater aeidity of thiols «• eompaptd to 
aleobols* 
applying «t«ady »tstt« tr»«tB«at to the r«actlv* 
totrabtdral lnt«ra«dlata l l t » tba rata aqoatlon <5) la 
obtaio«d« 
%* *t><i* -KT L°«J > 
15u 
KqnaUon (6) Is tleillar to tb« b«st fltt«d impirioul 
•QttstloB (1) vltli \ » ( k^ ^^  kg ) K^  / k^  kg K^ tnd dg* 
( k . •kg ) / k. kj2* it r*lstiv«ly iilffa»r bydroxld* ion 
conooQtration, i t i t r««»on«bl« to tpply ^o oonditloD 
ttist K^K^L^Rj>l,iil)lot} r«daeoi oqoatioQCS) to oqaatioci (s) 
^^ ob. • r^— •— *^^  
(k^l 4 kg) 
vt^ ieb fbovf that tho rato if lodopontfont of hydrosido ion 
eooeontration io highor slkaliDo tt«diaflt*Tbi« aonfims th« 
r»t# profile of Pig* 5. 
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C-«e«njtreti9n D«{Niii4^ae« of Hftt« Ccawtjitits for th» 
llyrlrolysle of Forwi?idd«, Ae«t»si!a« eiia Thldee«t«ald«. 
T 
1 
obt 9 obt •bbi' 
S.O 
4*0 
6,0 
6 .0 
7 . 0 
7 .5 
8 .0 
9 .0 
lO.O 
13.40 • 1.S0 
«• 
11.48 • 0.77 
«» 
10.70 • 0.60 
U . 6 0 • 1.30 
IS^W • 1,48 IS^ • 0.»«^ 
lg .60 • 0.80 18.88 • 0 . 9 7 
11.06 ^ 1.88 m 
18.87 -*• 1.38 
13.73 • 34J0 
13,07 • 1.60 
12.84 • 1.18 
J«>!w31tlog3J 0.04 >f Sodium Hydroxid«| XcMRie St? r^w!rth 1.61 
0.6 M Sedlaa I!3r<irexi<!«? Tonle Strength 1*6^ f«fip. 81^ 
l.O '! Sodluoj !ly«!ro%ld«l Ionic Str«iif:th l .S t ^^ap* 81^ 
iTTcir l l s i l t s ar® stanflard deviationa* 
15c 
3ff^«t of lonie Stronith on the Hfdrolysit of 
Aeetftfiid* and ThiofteotaftSd*. 
^ H 
XJO 
i*d 
1.4 
1.5 
1.6 
X.8 
2 . 0 
i3«es • 
10.90 • 
18.60 • 
4 » 
1S.94 • 
13,49 • 
13.W • 
X«6o 
o.n 
X.90 
X*4il 
o,n 
1,06 
1*08 
«• 
14,06 • 0.71* 
• > 
U . a 6 • 1.21 
l:3«39 ^ 0.84 
14.83 • U 0 7 
11.83 «• 0.96 
mt 
Cofidltloast O.OOS •? Ae«tft»id«t 0.6 M, SodlusB n^naroxld*; 
T#s^, 88**. 
b 
0«004 M, ThloiiC«tanild«, 1.0 »! Sodlsati '!ydroxld#| T»mp.8fi®. 
e 
SWOT Uni te ar§ standard davlatlona. 
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0T6»V Rat® Constants for th« Hyarolytlt of Fopaaald**. 
0.02 
0.09 
0.04 
9 
n 
60** 
io\^(«iiBr^) 
^•96 -v* 0.S3 
3,41 •^  0.30 
^ 
e 
9 
1 0 ^ ^ 0 ^ 
6.05 • 
m 
7.43 • 
^ 
(miwim) 
0.37 
0 . ^ 
1 
1 
8i!^ 
«k%M 
Oat 
8 3 ^ ^ 
U . 0 « • 
U,4fi • 
•1 
0.4S»* 
O.S0 
o.r? 
0.06 3.86 * 0.12 8.76 • 0.34 U . T ? • 1.80 
•• m ^ 
0.10 3.68 • 0.30 9.86 * 0.43 18.SG • t.OO 
0.80 4.00 • 0.87 9.06 • 0.28 U . 9 0 • 0.88 
• «• •» 
0.40 4.69 • 0.18 9.69 • 0^40 
0.60 • - 13.07 • 0.61 
0«80 6.11 * 0.06 9.69 * 0 . ^ 
1.00 6.00 • 0.83 •* « 
Coiiditlo»iis 0.006 ? foraia ldt , lonle StPoniFtli 1.6. 
h 
Error ll<!ili8 «ro st«t»i«rd dovlntlons. 
16i 
Soditxa Rydroxii« Cotic#«tr«t* on 'Omp^n^nso of PmnAo First•'><!«r 
K»t« Congtants for the RjrSroljrtls of Ao«t«9ia« «m? *" hloftootaisido. 
ft 1 « 
0«02 
0.0S 
0.06 
oao 
0*20 
0,40 
0,80 
0,60 
0.110 
1.00 
1.S0 
4B 
«» 
•K 
4,X9 • 0,46* 
6,36 • 0,46 
U*13 • 0,89 
12,C0 4^  0,60 
X4,38 > 1,27 
•• 
16416 • e ,14 
ljS,6S • 2,38 
<• 
«• 
8,U6 
10,83 
11,0^ 
13 ,03 
J^^Wt 
10,78 
13,98 
U , 3 8 
IS ,39 
11,66 
• 1»32® 
• 0,86 
• 1.34 
• 1.61 
^ 0,8? 
• 
+ 1.11 
• 1.41 
* 1.04 
• 0.84 
CondltloR«i 0,006 M,A.c«tas!ldo,I<mlc Streufth l,6,T«'ip,86!®, 
0,004 n^ thloac©taJ3ia«, Tcmlc Strength 1,6, T©mp, 8 ^ , 
o 
SsToi' l i«lt9 are ttawSard devtatlons. 
16: 
t l s ter Partialt«r« ^ and ^ for 7Q3»aKaiiI«t Ae^taailte and 
Thloaeetftald* Copytspondlai: to SqiMitlon X/k_i^* ^ *r,~~*-, 
fi 4 ^ * ^ 
FdPwmida 4»10 • 0,30^ 0*08 • 0»ai* 78#8 
Ae«tiAld» 2*39 • 0*Sli 1S»29 ;|^  O«0i @«0 
Thi9fte«tatBld« 4*83 • 0*94 0*64 * 0*06 SO,! 
ft 
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PROGRAM FOR RATE CONSTANT DETFRHINATIOM , ^,^„^ _ ^ 
DIMENSION AKi50),FK(50>,SK(50>,C(50),r(50>tTM(5D),T<5DJ,Z(50),BK{5 
10),SBK(50) 
N«l 
61 RE&0(8,1UN0P,A 
WRITE<5t|*23TNOP,A ^ 
1*^ 23 FORMATlfcOX.IlO.&lb.b) 
READ(6,123)B 
123 FORMAT{F10.5) 
REAO(B,aOHTin»I«lfNQP» 
20 F6R*^AT(8F10.3) 
12 FDRWATI8F10.6) 
ANP«0.0 
SUM^O.O 
SUMf»0.0 
SUHCaO.O 
OD '-2 I»ltNUP 
AKtl )«-(i./T(n»»ALOG(l.-SORT(Z( U/AI) 
BK. n«2.»AK( I) 
TM(I)»(l./CBK(l»-*^K(in >»ALD&(BK(I)/AK(in 
FK(n«{l,/T( l))»ALO&<A/{A-Z{nn 
C(n=ALOO(A/tA-in ))) 
F(i>«z(n/(A«(A-z{n)» 
SM1>"(1.(^T( in*F(I) 
SBK( I)-(l./(T(l)»(A-B)))»ALDG((B»(A-Z(I)n/<A»{B-Z<in 1) 
SUH:^SUM+AK< I » 
FS1»SUM 
SOHC^SUKG+SKtn 
FS2«SUMG 
5UMF=S0MF+FK(I) 
FS3*SUMF 
S»S*-SBK(1) 
RNP=f.NP^l,0 
CONTIh'Ut 
00 5 jBl.l^OP 
MRITfc(5,iD)AKlJ)*FK(J)tSK(J), 
FORMKT(Ix,El3.fe,E12.5,f15.6,2 
WRITE (5,1^) 
F0RM&T(/IX,119(»-M/I 
AVR»S/ANP 
AVRi«FSi/AHP 
ALRl«ALOG(AtfRl) 
feVR«:«FSZ/ANP 
ALRi:»AL0G(AVR2) 
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ALR>»ALDG(AVR3) 
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HRITE<&,99)B 
FDRMATClOX.F ID . ' * ) 
i < R I T t ( 5 t 9 9 9 H S E K ( n , I » l , I S i O P ) 
F0RMAT(?:X»6E}<^.6) 
SQ«0.0 
SU1»0 ,0 
SC2«0 .0 
S 0 3 « 0 . 0 
DO \25 I « l , N O P 
SQ«SQ«-(S8K( n - A V R ) « * 2 
S Q l - S Q l + t A K i D - A V R l ) * * ; 
SQ2«SQ2 + (SK( n - A V P 2 ) » » Z 
SQ3«SQ3 + (FK( n - A V ' R ? ) * » 2 
CONTINUE 
STSLK»SORT<SQ/U .NP- i .D ) ) 
S T A M r S Q R T I S C l ^ U N P - l . O ) ) 
^2 
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82 C/LL ex IT 
END 
U.'4ReFERENCeO STATiMENTS 
3 
F6ATURES SUPPi3RTeD 
ONE WORD iNTeGERS 
,?XTEMD£D PReClSlDN 
IOCS 
CORE REQUIREM6NTS FOR 
COMMON 0 VARIABLES i598 PROGRAM 762 
EWD OF COMPILATIONJ 
// XEO 
PAGE I CH015 S 
// J06 T PROGRAMMS NO. 2 
LOG DRIVE CART SPEC CART AVAIL PHY^ORIVE 
0000 0010 0010 0000 
V2 H12 ACTUAL 16K CONFIG 16K 
// FOR 
•ONE WORD INTEGERS 
• IOCSt250lREAOER.U03PRINTERtl442PUNCH ) 
• EXTENDED PRECISION 
» LIST SOURCE PROGRAM 
C 
•ONE MORO INTEGERS 
C 
C 
C PROGRAM FOR TEMPERATURE EFFECT C DIMENSION AK(lO).BKllO),TC10l,TTaOJ,X(2,2I.Y(2,2),W<2 
ltAK22(12).AK33a2)t0lKlU2)*DIK2(12),0IK3(i2),S£CK(12) «2)fAKlIU2) 
KK«3 
3C READ(8.1)N0P.TN 
1 FORNATUS.FlO. l } 
R E A D ( 8 t 2 M A K ( n , l « l t N 0 P } 
2 F0RM&TI8F10.4> 
W R I T E ( 5 t 3 ) ( A K ( n » I " l t N 0 P } 
3 F0RMAT(l0X.8El2.^» 
R E A D ( 8 | 4 ) ( T ( I 1 , I * ] , N 0 P ) 
k FORMATUFIO.2) 
W R I T E ( 5 , 5 l T T T n , I = l ,NOPI 
5 F0RMAT( l0X.8F l2 .3 ) 
H«6.6256E-27 
BBK«1«3805E-16 
R=1.99 
ANP»0.0 
006 I« l tNOP 
ANP=ANP*1.Q 
BK(I )»ALOG<AK(n/TN) 
S E C K ( I I > 4 K ( n / T N 
T T ( n « l . / { T ( n * 2 7 3 . 0 » 
6 CONTINUE 
M R I T E ( 5 t 7 H B K ( I » , I a l * N Q P ) 
7 F0RMAT( ix ,9E l3 .5 ) 
M R I T E ( 5 t i 6 H S E C K ( I I , I « l f N 0 P ) 
16 F0RMAT(ix ,9E13.5) 
W R I T E < 5 t 8 M T T ( n , I « l , N 0 P ) 
8 F0RMAT(ix ,9E13,5) 
S l « 0 , 0 
S2«0.0 
S3»0.0 
S<^«0.0 
S 5 * 0 , 0 
S6«0.0 
oiF«a.o 
D088I« l tN0P 
S l » S l * 6 K ( n 
S 2 « S 2 * T T ( n 
S3»S3^8K( i f»TTCn 
S4«S4*TT<n«»2 
S5«S5*AL0GiTT(n ) 
S 6 « S 6 * A L 0 G t T T f I ) ) » T T ( I ) 
88 CONTINUE 
S7»S1-ANP-ANP»AL06(B8K/H)+S5 
S8«:-S3*S2+AL0G(BBK/H»»S2-S6 
S9»S7*ANP 
S10«S8-S2 
X(1,1)«ANP 
X U f * ) — S 2 
X ( 2 , l l = - S 2 
X ( 2 , 2 ) - S 4 
0ET»ANP»S4-S2»S2 
Y C i , i ) - X ( 2 t 2 ) 
V U f 2 « - X ( 2 f I I 
V ( 2 t l ) " ' X 1 ,2 ) 
Y ( 2 , 2 ) « X ( I , i ) 
M ( l , i l - Y a , l ) / D E T 
W ( l , 2 ) » Y C 2 f i l / D E T 
MC|i2 »Y(|t2l/pET 
URITE 5.10)((MntJ)tJ-lt2)tI»lf2) 
10 F0RMAT(/IX,2E15.5) 
EAl«(W<2tl»»Si-W«2,2)»S3)»R 
DSl««W(l,i)»S7*W(l.|i»S8)*R 
0S2=(W(1,U«S9>W(I,2US10>»R 
Hl«(Wt2ti>«S9^WC2,21»SlO)»R 
EA2»(WI2tl)»S7*W{2,2I»S8)»R 
DlFl-0.0 
DlF2«0.a 
DIF3=0,0 
DSFl-0-0 
0SF2»0.0 
DSF3-0.0 
ZCl«Al-TlEAl»TTlI)l/RI 
2C2«l.*AL0G(8BK/H)-AL06<TTCin*0Sl/R-<EA2«TT(n)/R 
ZC3»AL0GT8BK/H»-AL0G(TTin)*0S2/R-«Hl»TT(n)/R 
AK22(n»EXPUC2i*TN 
AK33ill»EXP{ZC3l*TN 
OELl«BK(n-ZCl 
0EL2«BKn)-ZC2 
DEL3»BK(n~ZC3 
D l K 2 C U » U A K < n - A K 2 2 n ) ) / A K ! i n » 1 0 0 . 
0 l K 3 ( n » ( ( A K ( I ) - A K 3 3 ( n } / A K ( n } » 1 0 0 . 
0IFI«0IFI+0ELI«0E11 
0lF2«DIF2*DEL2»0eL2 
DIF3=0IF3*0EL3»DEL3 
5SFI«0SF1*CAKII) -AKlHI)»*»2 
OSF2eOSF2*< AKU )-AK22( I j { • •2 
DSF3«0SF3*{6K(Il»AK33( 11U»2 
9 CONTINUE 
WRITE(5»32)UKl I ( I } t I « l fN0P) 
32 F0RMAT(/1X,9E13.5J 
MRITF<5t33MAK22(n,I«l ,N0P) 
33 F0RMAT(/IX,9E13.5I 
Wft ITE<5,34MAK33(n, I - l ,N0P) 
34 F0R«ATC/1X,9E13.5) 
URITE(5.35MD!Kl(n,I»lt!40P} 
35 F0RMATt/lX,9E13,5) 
URITE(5.36H0tK2(n.I«ltNQP) 
36 F0RMATC/lX,9El3.5l 
MRITE(5t37)(0IK3(n,I*'l»N0P) 
37 F0RMAT(/1X,9E13.5) STAl»$0RTI{W{l , i )»DlFl ) / (ANP-2.On 
STEl«SQRT((W(2,2)»DIFl»/(ANP-2.0n 
ST|l«SQRTnW(l, i l i»DIF2l/<ANP-2,0)» 
STE2=SQRT((WI2,2>»0IF2l/{ANP-2.0)) 
STS2»SQRTC{HCl,l)«0lF3l/<ANP-2.n 
STHleSQRTnM«2t2»»0IF3»/<ANP-2.6)) 
ARCi.»EXP(STAll 
SOZl»SQRT(OSFl/(ANP-l«0» > 
sSZ2-SQRT(OSF2/CAWP-l«on 
SS|3«SQRT(DSF3/(ANP-I,0I) 
MRlTE(5>lllAl,STAl.£Al,STEltEA2,ST&2i0SL,STSltDIFl,0IF2 
»-l«0 
_ , _^ »-1.0 
MRlTE(5,lllAl,STAl.EAl,STE 
11 F0RMAT(/ix,8El2.5,2Ell,4/) 
MRITE(5,12)0S2,STS2.H!,STH1,DIF3,ANP,TN 
12 F0RMAT(;2X,5E15.5.2F10.2/) 
URlTE(5«13)ARCflARCl>SQZI*SQZ2»SQZ3«DSFl,DSF2»0SF3 
13 F0RMAT(/IX,8E14.6I 
KRITE(5,14) 
14 F0RMAT(Ix,ll9C»-M) 
K»K + 1 
IF(K-KK)30,30,31 
31 CALL EXIT 
END 
FEATURES SUPPORTED 
ONE MORO INTEGERS 
EXTENDED PRECISION 
IOCS 
CORE REQUIREMENTS FOR 
COMMON 0 VARIABLES 570 PROGRAM 1520 
END OF COMPILATION 
// XEQ 
PAC7F. I CHOI 5 S 
// JOB T PROGRAWe Ho. 3 
LOG DRIVE CART SPEC CART AVAIL PHY DRIVE 
0000 0010 0010 0000 
VE nU ACTUAL 16K COMFIG 16IC 
// FOR 
•ONE WORD INTEGERS ^ . 
• lOCS(2501READER.U03PftINTERtl^*2PUt4CH ) 
• EXTENDED PRECISloti 
• L IST SOURCE PROGRAM 
C ALL WISH TO KNOW BUT FEW THE PRICE WILL PAY 
C 
C R A I S A H H A O 
C 
C AK»Y,IN YaMX+C LINEAR EQUATION 
C PT'X. IN Y«MX*C LINEAR EQUATION 
C BK IS A FUNCTION OF ONLY AK 
C ST SQT IS A FUNCTION OF ONLY PT 
C AK=OBSERVEO RATE CONSTANT 
C 
C ( I ) ALOGCAK)«ALOG(AK0l + 8l»ir )H) 
C \2\ AK«AKO+Bl{OH) 
C ii) l/AK«BJ*B2/!0H) 
C <*» AK/C0H)=6l+82(0H) 
C 15) AK/(OH»»2)»6l*B2»(0H) 
C (6) <0HI/AK»Bl*B2/<0H) 
C C7) (OH«*2)/AlC=Bl*B2/<3H) 
C I 
DIMENSI N S T ( l 5 ) t A K a 5 } t B K ( 1 5 ) , S Q T ( 1 5 1 f X ( 2 . 2 ) , X X ( 2 . 2 ) . Y ( 2 f 2 ) , Y Y ( 2 , 
2 ) , W < 2 , 2 ) , W W C 2 , 2 l . S A K ( 1 5 1 s A K U C l 5 ) , A K 2 5 ( l l ) , 0 l K l ( l 5 ) , 5 l K 2 l l 5 J , D U l 
5 ) , D 2 r i 5 » , P T { 1 5 T , Z C l l l 5 ) , ! C 2 ( l 5 I 
30 REAbOtUNOP.TN 
1 FORKATUS.F IO.U 
READC8.Z) (AK( lT* I« l tN0P) 
2 FORMATtBElO.^J 
R e A D I 8 i 4 ) ( P T { h , I « l , N 0 P ) 
4 F0RMAT(8F10.6) 
NNxl 
IIK*3 
00 ?15 J=I,IIK 
ANP'0.0 
WRITE(5.20»NOP,TN 
ZD F0RMAT(90X,I10,F13.2) 
NRITEI3f3)lAK(I).I«l,N0P) 
3 F0R«AT(10X,8E12.4) 
MRITE(5t6)(PT{n,I»l,N0P) b F0R«AT(10X,9F12,3) 
IF(NN-2IBl,B2,83 
81 WRITE(5,13l» 
131 F0R«AT(60X,M1) ALOGI AK )=ALOG( AKO )*Bl»(OH) • ) 
00 7 I«l,NOP 
ANP»ANP+i.O 
6K(I)«AL0G(e.K(n/TN) 
S T 1 I I » P T ( T I 
SftTCn«SQRT(PT(n) 
SAK(n«AK(n/TN 
7 CONTINUE 
GO TO 92 
82 WRlTE(5il32) 
- <60X, 
13  F0RMATf60XtM2) AK=AX0*B1«( OH) M 
00 707 I « t , N 0 P 
8KCI |«AK<! ) /TN   I t ,  
S T U U p T d ) SQT(I|«SQRT(ST(n) 
ANP=ANP*1.0 
SAK(I)«AK( n/TN 
707 CONTINUE 
GO TO 92 
83 IFCNN-4»8*,85f86 
84 WHITei5fI33) 
133 F0RMAT(60X,M3) l/AK«Bl+B2/(0H) » } 
00 708 I«I,NOP 
B!C(I)al./CAK(n/TN) 
ST(n»l,/PT(I) 
SQT(n»SQRT{l./PTU)) 
ANP*ANP*1.0 
SAK(I)«AK(I)/TN 
708 CONTINUE 
60 TO 92 
PAGfc 2 CHOI 5 S 
85 HRITEl5fl34> 
13^ FQR«ftT(65x,»U» AK/(aHI«Bl4-B2»( OHl • » 
00 709 I»1,N0P 
8K(U=AK(n/(T.N»PTCn) 
sT(n»pr(n 
SQT(n»SQRT(PT(in 
ANP»ANP*l.O 
SAK(I)-AK(I)/TN 
709 CONTINUE 
GO TO 92 
d6 IF(NN>6)87,88,89 
8T WRITE(5,135) 
135 F0RMAT(60X,M5) AK/ (0H»*2)=Bl*B2( OH) • ) 
DO 710 I»1 ,N0P 
B K { n » A K ( I ) / ( T N » P T ( n » « 2 ) 
S T ( I | « P T ( I ) 
SQT(n«SQRTCST(n) 
AMP=ANP*1.0 
5 A K ( n « A K ( n / T N 
710 CONTINUE 
GO TO 92 
88 t«RITE{5f l36) 
136 F0RMAT(60X,»(6I (0H» /AK»BI *B2 / (OH) • ) 
DO 711 I^UNOP 
BK( I )=««PTf l>»TNI /AK(n $ T ( I J « 1 . / P T ( I ) 
SQT{I)«SQRT(STCI)) 
ANP=ANP+1,0 
SAKn)-AK(n/TN 
711 CONTINUE 
GO TO 92 
89 WRnE(5»l37) 
137 F0RMAT(60X,M7) < 0H«»2 )/AK«ei*&2/<CH) •) 
00 712 I»1,N0P 
BK(I) = UPT(I)»»2)»TS|)/AKn) 
STlI)»l./PTUi 
SQT(n«SQRT(ST(n) 
ANP=ANP*l.O 
SAKn)*AK(I)/TM 
712 CONTINUE 
92 MN«MN*l 
WRlTE<5,l9)(SAR(n,I«l,M0P) 
19 F0RHAT<2X»8E14.6) 
WRITE<5,l8)(8K(n,I«l,N0P) 
18 F0RMATi2X,8El^,6) 
WRIT£{5.1207)IST(n,I»I,N0P) 
1207 F0RMAT(2X,8El^,6) 
HRITE(5,9)(S0T(I),I=tl,N0P) 
9 F0RHAT(2X,8EI<».6) 
S2«0.0 
S3«0.0 
S4*a.o 
S5»a.o 
S6=0.0 
S7«0-0 
00 iO I-l|NOP 
S2«S2*ST(n 
S3»S3*BK(n»ST{|) 
S*»:S<^•ST(II»«2 ;5« 5*sqT«i| 
S7-S7+SQTil)»BK(n 
Sb«S6*SQT{n»«2 
10 CONTINUJ 
X{1,1)»ANP 
X(1,2)»=S2 
X<2,i)«S2 
X(2,2)=S4 
XXn,l)»ANP 
XX(I.2)«S5 
XXI2,1)=$5 
XX(2,2)eS6 
DETl = ANP»S4-S2»S?. 
DET2eANP»S6-S5«S5 
YCl,l)»XC2,2) 
y(l,2>«~X(2,l) 
Y(2,l)»-X(l,2) 
Y(2,2)«Xll,l) 
rY(i,l)=XX{2.2) 
yY{l,2)«-XX(2,i) yY(2, i )=-xxa,2) 
YY(2,2)=XX(i,l) 
PAGE 3 CH015 S 
«(l,n*Y(l,l)/DETl 
W(l,2»»Y(2,l)/DETi 
W(2,i)=Y(l,2)/DEn 
W(2,2»=Y(2,E)/0ET1 
MH(l,l)*VYJl,ll/DET2 
MW(l,2>»YY(2,l)/DET2 
HW(2,ll=YY(l,2)/DET2 
WH(at2»»YY(2|2)/[>ET2 
6l«=K(2,U»Sl*W<2f2»«S3 
4K2*WwU,l)»SH'WW(lt2>»S7 
B2-WW(2,lI»Sl*«W(2t2)»S7 
93 CKl'EXPfAKl) 
CK2=fcXP(AK2) 
GOTO 113 9h CK1=AK1 
CK2=AK2 
SOTO 113 
95 IF(NN-5l96t97,98 
95 CKl»i*/ftKl 
CK2»l./AK2 
GOTO 113 
97 CK^*l,/AKl 
98 
99 
CK2«l,/AK2 
&0T3 113 
I F ( N N - 7 ) 9 9 , i O & , i a i 
CK1=1./AKI 
CK2»1./AK2 mom 100 CKl»l./AKl 
CK2-1./AK2 
SOT[) 113 
101 CK1=1./AKI 
CK2»1./AK2 
113 0 1 F l « 0 , 0 
D IFUO.O 
OiFX«0,0 
DSF{.»0,C 
0SF2«O,O 
FlaO.O 
F 2 - 3 . 0 
I F ( M M - 3 I 1 0 2 , 1 0 3 , 1 0 ^ 
102 001171=1,NOP 
2 C l f n » A K l * B l * S T ( I I 
ZC2Cn = AK2*JJ2»SUT{n 
A K i i ( i » » E X P ( r c i T n U T M 
AK22(n»EXPC IC2( I) )»TN 
117 CONTINUE 
GOTO i2& 
103 001181-1,NOP 
iCl?n»AKl*Bl»ST(I) 
2C2(n«AK2*B2»SQTm 
AKlUI)«ZCl(n*lN 
AK22n)«2C2(n»TN 
118 CONTINUE 
GOTO 125 
104 IF(NN-5I105.136,107 
105 001191-1,NOf» 
ZCl(n«AKi+81»ST(I) 
ZC2(n«AK2*B2»SQr(I) 
AKil(I|»(l./ZCL(I))»TN 
AK2?(n«=(l./ZC2n))»TN 
119 CONTINUE 
GOTO 125 
1S6 001201-1,NOP 
ZCl(n«AKl+Bl*ST(n 
ZC2(n=AK2 + B2»SQr(n 
AK|UI)*{ZCl<n*PT<n)»Ttii 
AK2^(n = (zc2(n»PT(in*TN 
120 CONTINUE 
GOTO 125 im IF(NN-7}108,109,110 
108 D012lI=i,M0P 
zci(neAKi+Bi»sT(n 
ZC2(I)»AK2*B2*SQT<I» AKiicn»(zcuiT»(pT{n»»2n»TM 
AK2?Cn = (ZC2(n»<PTCn*»2))»TN 
121 CONTINUE 
GOTO 125 
109 001221-1,NOP 
ZCl<I) = AKl*Bl»STtn 
ZC2(n»AK2+B2»SQT{I) 
PAGE 4 CH015 S 
A K l I ( n » t P T U ) » T N ) / Z C i U > 
A K 2 2 ( n = (PT( n » T N ) / Z C 2 < n 
122 CONflNUE 
GOTO 125 
110 00123I«1,NOP 
Z C l ( U » A K l + & l»STUJ 
ZC2<I)=AK2*B2»SQT(n 
A K l l ( I ) « I C P T C l ) • ^ l 2 l • T ^ * ) / Z C l ( ^ 
A K 2 2 n ) « ( ( P r U » * » 2 ) « T N ) / Z C 2 U I 
123 CONTINUE 
125 0 O l l i = l t N O P , 
DEL2»6KCI)-ZC2(I> 
DIKHI)»iiAIC(n-AKlin>)/AK(IM»100. 
OlK2a)«((AK(!)"Alt22lin/AKClh»lOO. 
Dl(I}»AK(n*AKll(n 
02(nsAK(I)-AK22{I) Fi-:Fi*oi(n 
F2«F2+D2(n 
OSFl«DSFl*(&KCn-AKll(in»»2 
DSF2«DSF2+CAK(l)-AK22tn)»»2 
DIFl»DiFl*DELl»OELl 
OIF2«OlF2-»-OeL2»OEL2 
II CONTINUE 
AF1»FJ/ANP 
AF2=:F2/ANP 
Q2«0.9 
D071I=l,N0P Ql«0l*C01(n-AFl)»»2 
e2«02*(02(I)-AF2M«2 
71 CONTINUE 
l * R I T e C 5 , 3 2 H A K U ( n , l « l , N 0 P ) 
W R i r E ( 5 * 3 2 ) < A K 2 2 n ) » I « l » N 0 P ) 
M R I T E ( 5 , 3 2 H 0 I K 1 1 I ) , I » 1 , N 0 P > 
W R I T E ( 5 , 3 2 ) ( D I K 2 ( n , I » l , N 0 P ) ITE(5 , | I I ) , I ,  
STAKl = S a R T U W U , l U o i F l ) / I A N P - 2 . 0 n 
STCKi-EXPlSTAKl) 
S T B l « S Q R T ( ( M ( 2 r 2 ) » D I F l ) / < A N P - 2 - 0 n 
32 F0RMAT| / IX ,9E13,5 I 
a R T n W ( l . l  
Ki- l l  » u i r t i / ynnr-cxji i 
STAK2«=S0RT(CWW(i,l)»DIF2)/CANP-2.5)) 
STCK2=EXP(STAK2) 
,T82«SQRTC(HW(2,2)»01F2)/ IAf^P-2.0») 
SQZl=SQRTIDSFl / r4MP- l ,0 ) ) 
SQZ£aS«RT(0SF2/(AMP-| .0>) 
SQDi»SQRT(Ql / (ANP-1.0n 
SQD2»SQRT(Q2/(ANP-1.0n 
M R l T E t 5 . l 2 U K l , S T A K l , B I , S T B l f A K 2 , S T A K 2 , 8 2 f S T B 2 , D I F l , D I F 2 
12 F D R H A T f ; 2 X , l O E l i . * l 
i<RIT£(5tl3>CKlfSTCKX,CK2,STCK2,SQZl,S0I2,OSFi,OSF2 
13 F0RMAT(/2X,8E14.6) / 
^ W R ! T E ( 5 , 7 2 U F I . S Q 0 1 , A F 2 , S Q 0 2 , 0 1 , Q 2 
72 F 0 R H A T ( / l X , 6 E l i . 6 / l 
I* F 0 R M A T ( i x , i l 9 ( « - » n 
715 CONIJNUE 
716 F 0 R « A T ( l x , l l 9 ( « , » n 
I F ( K - 5 5 l 3 0 , 3 0 , 3 i 
U CALL EXIT 
END 
A B S T R A C T 
•J 
ABgfHJigT 
Anid«t are of greet laiportane« In bloehMilfltry 
b»o«UM of their lDvolv««#nt in aaoy biooh««leal r«-
aetlon aod t la l lari ty ^Ath p»ptloieXiolc«g** Tli«y buy 
•lao phamaetutleal glgnlfleaner da« to thfflr ut« ai 
t>a«« in «any drags* The pbysleal and obeisleal proper* 
tlas of aMlda llnkaga havo long b««n atodlad and 
attffBpte bav« b««n nada to andaratand tb9 naobanlfina» 
r^aotlTlty and atabillty towards bydrolyslng raag«nt» 
The hydrolysis of anldas Is of «uob Inportanee In 
synthetic organic cheatstry. The hydrolysis of anldes 
bae been studied over entire pH^range. In 1A# acidic 
aadiuffi the rata of reaction dependa on acid concan* 
trsit.o»*rh4> rate cfnost of the raaetlons Is Increased 
and for eoiee reaebet s naxlwia ^ 1 1 * for oibar paasas 
thr^ogh a aaxl»iB and th^n deereaa*s«Tbls askes the 
pn>blf>a of hydrolysis In acldle aedlua l l t t l a bit 
coBplloatad*Tbe seebanlsa of basic aalde hydrolysis 
Is rel.^^tlvely sls^le and subttltnent^catalytic nni 
Isatope effects bav* be#n studied and Interpreted In 
aany recent Investigations. The llteratare dealing 
vith aalde bydrol/sls Is no: so extensive as that re-
latei *4ltb est^r hydrolysis irfilob hav« been studied 
in aoch detail* i^ olde hydrolysis i s generslly wpposad 
to be slai lar to ester hydrolyslii. Hovever, soae 
difr«rMit r9«otlTitl«8 of «ei i»8 b«v9 b««n rpport^d 
as follovat In lov alktllB9 B»(!lttB th9 hydrolysis of 
8Bi;l»s Ifl f irs t ord«r vltti r«sp#et to aalde as v«Xl 
as hydroxid* lon«{ th* hydrolysis of soao leld* d«-
rivfitivas In concf^trattd alkalio« »»dltt« follows a 
rata lav «ri^ icb has a second order tars in hydrostida 
ion eoDC<^tr.>tion.In all th r^sa studies tha BaohtfslsB 
of tb# reaotlsn has baan axplalnad on tba basis of 
the prttanca of aono* and dianionle tatraba^^ral in-
t^madlatas dapandlng upon tba natora of tha sub-
strata and tba alkellnity of tb^ aediuB* 
7h« prasanca of sn Intaraedlata on tba raaetion 
path can ba infarred fros » (1 dlffarant phsp^s in 
tba pH-rsia profilas which ar* not diractly dua to 
lonlsation of tba r#ag#nt8; <il) braakt in baffar 
ovncantratlon'^ra .9 curvas in tb^ ^ oasa of g<»naralaeid 
basa catalysis vhloh ara not dua to oomplexation of 
tba r#acaats;(lii)disooQtinuitias in raaotivlty rata 
ralatioDsblpsi and Uv) l^a foxtiation of (Siffar«at 
produots without the change io tba rata of the dis-
appearance of starting Batarial* The existeiMSa of 
tetrabedrsi intersediatas has bean eonfiraei on the 
baal» o'* their isolation in fav cases,but in aost of 
the cases dasonstrated on the basis of kinetic 
evldenoe* 
In vi»v of tb» importane* of th« hy rolytis of 
anldet tystcMatlc vork on tl)« bydrolyslt of bmnztml^mt 
o-aslnob#n2amld«, salloylaaid* and o-aNttboxybwaiaialda, 
IMS oarriod out undar dlff«r«nt conditions of tempera* 
turti aubstrata coneantration, Ionic stranetb and 
hytlrozlda loo coneaotratlon* Thasa fttudl9s ara dat • 
or'bad In :;haptar II of thla dlasartation* Tha rat^s 
of hydrolyala of th^sa cospoonds vara datarmln^d un^ a^r 
paaodo conditions am? vara found to ba Indapendant of 
tba Init ial conetntrstlont of tba tobatrata* Tha rataa 
var* alao found to ba indapandant of looie strength. 
Tr)« saaaarats'^nta of rata eonatinta at dlffarant tff^pa* 
rstoras vara earrlad out vltb a vlav to calODlata tba 
activation parasat^rs* Tb<»9« %t9T« ealoalate^ ualng 
Arrh«nlua and ^.yrlng equatlona by llnaar laaat 
souaraa technique «Q<1 ar« suanarlsad In Tablfi I* 
'otivatlon Paraaatara 
fi< Cal/aola ": Cal/coXa IK Cal/aola I e*o* 
^ I i i 
Baniaeslda 20.75 10«62^.41^ I1.19^,41^ 46.12tl*21^ 
o-Matboxybaosaaid«8?*a9 10.X2t0.10 10.81^O.ie 47.91t0.64 
o-^nlnob<»nsanfda S7.7S 19.49tO.S4 14.94t0.94 99.16tl«06 
«!alloylaKlda aB.a9 14.22t0.41 14.91t0.dl 39.08tl.75 
a . 
Caloolatea froa k^b.-CK^t/h) 9%p (•^^F/irr). 
b 
Error l l a l t s are ataodard daviatloni. 
From the «boT« Tabl« I t I9 clear that '^ F*Vftltifts 
lncr«3«M with Hiie •l«ctroo»gativity of th«» ort^o^wbe-
Ututaots and lodloat* that the hydrolysis of th» aarld* 
group d«ere«aHis vltb th« •l«otrooegAtlT« charaet«r of 
^» substita«Bt9« 
The icl»«tio •todia* of the hydrolysis of thsss 
aisld»s \mr9 also earrlad out at dlff«rtat hydroxid* 
Ion oonosotratlons with a vl^v to study th* effect of 
the oooeentration of tbe«^ e Ions OB the seohi^nlsa of 
the re'aotlon. The obfierved pseudo f l Pt-order rate 
const lints wer«» found to vary with J^ OHJ and obey the 
eBplrleal eqtiatlon (1) 
•"•••' « B i • 'J'' "tr^ f 1 ) 
kobs &H*J 
Here Hy and 3^ ^ are arbitrary constants. The valutas of 
3j^  anrl Bg vera evaluated using least squares t«»chnlcp]e 
snd are giv^i In Table 3* 
Linear Heraaeters Corresponding to l/k^^^* ^i*%|fc^} 
3«i .1.1. - • . . . « . . . . II . . . »• , » . l » Jtl.ll Mi » . l . l I II I P — — 
•raldes -i 10 % e«o. * lO^B- K See. 
Bensamlde 4.57 • l.aO® 1»92 t 0.12* 
o-Metboxy bens amide 2.71 ± O.IO 7.20 t '^ -•10 
o-Amlnobensaffilde 3.92 % 2.10 9.67 i o . ^ 
Sallcylasiide 3.«6 • 3.86 36.60 * c.se 
a 
Error l l s l t s are standard deviations* 
5 
Tb« potaibl« •••tiaoliB bastd oa tbes* stodl^t 
i s nhown In SCIS«B« 1 for b«iiiMld9tO-aaiiiob«nsftald« 
and o*a«thoxyb«iuiaald«« 
c • 0 
• RKj 
SQhi>a« l i f'aebanlsa of AXkullao Hydrolysis of Sv&x* 
8itld»9 o*^mlnob«asMiid« an€ o^Httboxyb^as* 
Tb9 rat« •quatioot darlvvd (H) tb« basis of this 
a<»ehriisi8S by tb« applieatlon of staady stafta approxl* 
•ation OB tb«^  sonoanionle tetrabadral inta!«fldiata(T} 
i t |lva& by a()aatlon (2) . 
^\n 
H ^2 [p^l . . . (2) 
u.l-v<^*•l^t5J> 
i^icl} em b9 arranged in tb« fora of •quatlon CS). 
'obt ^1 *2 ^ 
. . (3) 
The aquation (S i s found to ba in good egr««nent %fl^  
4^pirloaI aqoetlon a j uttb B^  • and 
k i k g l ^ 
Th<» neebanlsB for tb# bydrolyais of "^alicylandda 
Ig repreaentad In f^ chassa 2. 
« •• .iH, 8 
F'gO 
i S l 
/) 
C - im. 
OH 
82 iJH 
KgO 
0 
il 
>'m 
i S i l S a S ^ Hacbanla^ for t*a Ukallna Hydrolysis of 
This 90h«a« leads to tb* rate •quation (4) d<»riV9d 
by applylDg tu« ttaady ttata approxlsatlon and conaldar* 
log the concentration of undltsodatad aoida to be nagll-
glbla ID ooflH>8rl8on to ilssoolaiad on«* 
This oqnatioD Is f^r^ar radoe«d to tb9 follovlng 
aquations undar dlffarant hydroxlda Ion oone^ntratlona* 
Tbas vltbin tli« raaga of 0*7 M to 1«9 M, the oondltloa 
l < ^ ~ L o S ] * — ~ W raducat a^aatton <4) 
to <6). 
. i '*a 
I r . « I • » . . • ! • ...I 1 I . I * * ^'^^ 
(k ^•ka) ( 1+ - 2 LOHJ; 
At s t i l l hl^ foar hydroiddd Ion coneentrntlon di<» condl* 
tlon 1 < . .« . jjffljls felnetlcally applie^bla uTileh rado-
oas aquation (5) to (6)« 
k 
k, kg 
obs ^ 
(k-1* ka) 
( « ) 
K^ 
'quatloas (G> and (6) vera foand to b« In good agraa-
aent with tb© obwrvad variation of rat© constants 
with hydroxida ion coiio ant rations* 
o 
Th« gtudlot OQ tb« Icinetlos of bySrolytlt of fora* 
aald«, acetamld* and ttiloaeetanido vere also earrlad out 
la highly alkallna ise^ l^lutt and ar« daaerll»»a In chapter 
I I I . The ef facts of aoueentratloB of tb» aubatrata, lonle 
streagtht temparatura and aXkali oacMsentratloa on tbe 
reaotlon ^mr^ lovestlgatad. ?ba rate was found to be Inde-
pendent of the I n i t i a l ounoentration of aaid^a and ionic 
strength* The dep^ndaoce of rate constants on ternparatares 
vas found to fo l lov the arrtienlua Mid gyring equatlona 
taiA the various aativatlan paraaeters vei-^ evaluated aaing 
l eas t squares technique* rh® r e m i t s are glv^n In Table S« 
'Qttvatlon Paraaeters 
^ AT"* m ? ? . ^s* ^ 
"mldes JK Cal/oole )K val/iBol«j e*u* JK 
J S i L. 
a 
^l/oole 
Fomaalde aff.aO 10.2910.4$ 4» .12 l l . l 3^ 10.97t0.41^ 
/ioetaalde 27.16 I2.68tO.M 40.87tl*00 13.25^0.64 
Thloaoetaialde 27.16 7.1810.81 56.09tP.»l 7.79tO.Sl 
;alcul8t»! frasi k^^^ • (K^T/h) exp < • ^f* / lit ). 
b 
Krjror l imi t s ar* standard deviations. 
b 
?h« d«p«ad«Qce of rat* eooftant* on tbe bydroxld* 
Ion OQoepDtration was found to bo congistttnt vlth tb« 
<9fflplrloal ftQiiatloo (1) and a plot of V k ^ g vs . V^Hj 
was found to be linear* The valu»« of Bj^  anJ lig w«r«» 
(*valuated using leas t squares tecbniqua and are suoma-
riseci in Table 4. 
TAflLS * 4 
Linear ramiaeters uorre3:jOQding to l/k^jj^'aj+Bg/giKj 
' " ) j • 
^aldes I 10*''a, oec. ^ 10*%« K Sec. 
J_ '2 
Forsaadda 4.10 t 0.30^ 0.52 • 0.11^ 
Acetamide 2.3« • 0,a« 12.29 t 0.68 
Thloaeetaaide 4.23 • 0,S4 0.64 j ; COS 
a 
?;rfor l imits ar» standard lovlatlons. 
?he neobsnisa of oydrol/ais of farsauld^ ani acet-
amide vhicb accouats for ihe observe^ facts la shovo In 
So base 3« 
10 
a 
0 " 
!! . rmg . OH ^^  ""' ^ a . c . S H - HgO 
0 
V H - 0 - 0 -^  ^mj 
IT 
&h5lfi3s >?eoh»oli:ra of the Mkalln* Hydpolyrls of Font-
BBlde entJ Aoet«ald# ( H • B, CHj ) . 
Applying th« flWady state astusptioa to tbt reao-
tlve tetrahtdral lnt«ra#diate ill) th« rat« 9(|uation(7) 
*tfa3 cl^ rlYad y/tiioh can b# raarrangad an •<|U««ti:)n (B). 
kj^  k2 [OH J 
^oba « y ' - • • - . . . ( 7 ) 
4 fea Kv "^ i^ *8 LoH] 
In tht caso of foraaftlde, tb^ condition tbat 
^ ^"^ ^^ '^ -^  ®^ ®^^ ^^  ^° ^** hlghar hydroxide Ion 
conc^ntPitloD rang-? and equation (7) l» reduced to 
«»qu«»tlon (9) . 
1. 
k- k- K 
k ^ • — , — ^ ^ y . . . . (9) 
! ^ i l a r typ(» of ncobaatsn ma> b« poatulated for 
the hydrolyslft of thtoaeetnE5l<3# and la glv»a In Sch< 
4« 
n . "a ^ II . 
CHj - .; - HHg f OH ' ' " -^  CHj - C - HH -*• HgO 
ic^M k 
-1 
a 
CHj - C - HHg f } CHjCSC + flHj 
fi haao 41 ''«ol)aniff« of nkal lo# Hyarolysls of Thloae#t-
?ha rata •qaatlon for thloaeetamlda iariyef! on 
the baais of tha abova mucbanlsffi la ?lffl11ci(r to tb« rata 
actuation (7 ) . 
'IthiUgh tha abov»» achMiaff In vhlch th* lonliad 
fona of the 8Ubi«(tPotf> Is t3*f»»n as an unreactlve ap-cl*^ 
ar-^  »iif r ic ient to acco.mt for the obaarved r»te data^yiC 
an alt«»rnRtlv*» rflactlon path wh^pe th«» Ionised fom of 
1 9 
tt}« gabstrate i s taic»£i «g i'«aotl7« tpcKsl^ fii ar* •qoally 
proiiaM®* Tbft «ck9tBa dapicting tba altairaatlva r«!^ aotlon 
patb 1? sbovQ balov* ^cb aofaaoM vaa p<»stiilat9<) bjr I'adar 
(J* AA. Cfoa&i. aoe», 87, 3101 (ie«6)). Tba darlvad rata 
•ijeatloQa, escaidarlng tbls additional kloatio atap, 
r«tfain of Uia aam Tom b»caus«> of tha fomatloo of t^a 
sa»a tyi»e of t9trcbadrfil lutamadiata* 
0 
I 
R - c - m* 
f 
PTTBLXSmD FA»R8 
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' The kinetics of the hydrolysi^ of salicylamide has 
heen studied under strongly aUcallne medium. The 
observed pseudo first-order rate constants vary accord-
- I D 
Infi to the empirical equation =:— = B i + , ^ « . , at 
Bobs l_OJi J 
lower [OH-] (O-T-l^M) and an Independent rate is 
ohserwd at higher [OH-] (1-9-30M). On the basis of 
these results, a plausible mechanism has been suggest-
ed. The existence of dianlonlc reaction intermediate 
Is ruled out. 
T/'INETICS of hydrolysis of salicylamide in acidic 
• ^ and alkaline media has been investigated by a 
number of workers^"^. In view of the postulate 
regarding the evidence of additional dianionic inter-
mediate*"* in acyl transfer reactions, it was consi-
dered worth while to investigate the kinetics of 
hydrolysis of salicylamide in strongly alkaline 
ihedium to .ascertain the existence of additional 
dianionic intermediate. 
Salicylamide (E. Merck) was used as such. Its 
freshly prepared solution in O-SM NaOH was used 
for each set as no appreciable reaction occurred 
under these conditions at room temperature. Other 
chemicals used were of reagertt grade. The reaction 
was followed by estimating ammonia evolved spectro-
photometrically by Nesselerization method^""-*. 
The effect of [salicylamide] on reaction rate was 
studied at 95° in 3-OiW NaOH and the values of 
rate constant AobsXlO^ (min'^) were found to be 
4-49, 3-70, 3-98, 3-35 and 3-62 at [salicylamide] 
= 0-008, 0-007, 0-006, 0-005 and 0-004Af respec-
tively. Studies were also carried out at different 
temperatures and activation parameters were evalu-
•ated using Eyring and Arrhenius equations. The 
values are: Ea = 14-9 ± 0-6 kcal mole-^ ASt 
= - 39-7 + 1-8 e.u.; Afft = 14-2 + 0-6 kcal mole-^. 
The rate increased slowly with the increase in ionic 
strength. 
The rate dependence on [0H~] was studied at 
95° in NaOH solutions of concentration ranging 
from 0-7 to 3-OM keeping ionic strength constant 
at 3 by adding NaNOs solution. It was found that 
the rate increased at [OH"] = 0-7 to 1-9M and was 
independent of [OH"] at higher concentrations 
(—1-9 to 3-OAf). In the lower range the rate con-
stants were found to follow the empirical Eqn (1) 
(Fig. 1). 
fe^.='^^+iofr] •••(^ ) 
The mechanism consistent with the observed results 
may be represented by scheme 1. 
As pKa value of salicylamide is of the order 
1—7-8, it will remain in ionized form in highly alka-
I 2 
0-5 
~ 0-5 
u 
£ 01. 
. |0 -3 
0-1 
• 
, -/^ 
• / 
0 / 
0-5 1-0 
IOH] 
V5 
Fig. 1 — Plot of 17- vs rr^ ,^ 
^ Kobs [OH] 
The iine is drawn from the 
calculated values of rate constants 
from equation (3). The points are 
the observed values of_rate 
constants at various [OHJ. 
Ka, 
HOC.HjCONHj + OH- ;Fi -OCeHjCONHj 
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-OC,HjCONH-+HjO 
o-
NH3 + -OC,HjC = O 
-ilUi 
OH-
OH 
I 
-OCjH.C m. NHj 
I . 
O- (13) 
Scheme 1 
line medium. The observed j!)H-rate profile indi-
cates that the contribution to the rate through the 
dianionic tetrahedral addition intermediate is al-
most negligible probably due to the presence of 
ionized phenolic group. The steady state treatment 
to the reactive tetrahedral addition intermediate 
(D) leads to the kinetic Eqn (2). 
-Kobs — 
{k.^+k,)(\ + ^^iOBr\ 
...(2) 
The Eqn (2) is further reduced to the Eqn (3) 
by applying the condition that 
1< (fe't««-^+fe-fetOH-p) 
which is satisfactorily acceptable as iCa, is of the 
order -^10"^. 
.Kobs == 
hhion-] 
[k^i+k,) (^+fe^°^-0 .(3) 
Eqn (3) is similar to the best fitted empirical 
Eqn (1) with 
At relatively higher [OH'] the condition that 
K. 
1 < -^ ' {OH'] is found to be kinetically more 
pronounced and hence Eqn (3) is further reduced 
to Eqn (4), 
^"•'^ = {k.^+\)hjK^ •••^'^'^ 
which shows that the rate is independent of [OH"]. 
The authors thank Prof. W. Rahman for provid-
ing facilities, and the CSIR, New Delhi, for financial 
assistance to two of them (R.A. and M.N.K.). 
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Kinetics & Mechanism of Base-catalysed Hydrolysis of Formamide— 
Eflfect of Alkalinity on the Reactive Tetrahedral Addition Intermediates 
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Department of Chemistry, AJigarh Muslim University, Aligarh 
Eeceived 16 August 1975; accepted 16 June 1976 
The kinetics of base-catalysed hydrolysis of formamide have been carried out in sodium 
hydroxide solution (0-02-lOM). The observed pseudo-first order rate constant is found 
to fit empiricaUy io the equation l/fcobs = Bi+Bj/[OH-] in lower alltaline range while it is 
independent of [alkali] in the higher range. The empirical parameters Bj and Bj have been 
determined using least square technique and a plausible mechanism has been suggested. The 
temperature dependence of hydrolysis has also been studied within the range of 56° to 85° and 
various activation parameters have been evaluated. 
THE mechanism of acyl transfer reactions^ has been the subject of many investigations. The existence of mono- and oxydianionic 
tetrahedral addition intermediates of acyl sub-
strates"-* has been envisaged depending upon the 
nature of the acyl substrate and the alkalinity of 
the reaction medium. In view of our earlier work* 
on the kinetics of base-catalysed hydrolysis of suc-
cinamic and phthalamic acids and in view of the fact 
that no such studies have been carried out on 
formamide led us to undertake the present investi-
gation. An attempt has also been made to test 
existence of oxydianionic addition intermediate 
in the hydrolysis of formamide in strongly alkaline 
medium. 
Materials and Methods 
All the chemicals used were of reagent grade. 
Formamide (E. Merck) was used as such. The ionic 
strength was adjusted by the addition of sodium 
nitrate. Nessler's reagent was prepared according 
to the method described by Vogel'. 
The kinetic procedures used were the same as 
described in a previous communication*. All the 
kinetic runs were followed under pseudo-conditions 
and the observed pseudo-first order rate constants 
were evaluated using first order rate equation. 
Results 
The concentration dependence of hydrolysis oi 
formamide was studied in the concentration range 
of 0-002 to 0-OlOAf at 85°. The observed pseudo-
first order rate constants were found to be almost 
insensitive to the initial [substrate]. 
The effect of varying temperature in the range 
56-85° on the hydroljrsis of formamide was also 
studied. The results were found to be in good 
agreement with Arrhenius and Eyring equations 
k^A exp (-EalRI) ...(1) 
, KBT /AS* AH*\ ... 
*To whom all correspondence be addressed. 
where all the symbols have their usual meaning. 
The pre-exponential factor .4 and various activation 
parameters were evaluated using linear least square 
technique. The results obtained are: In A (A in 
sec-i) =6-95±l -18 ; £ . (kcal mole-^) = ll-0±0-4; 
AS* (cal deg-i mole-i) = _ 4 7 - l ± l - 2 ; AH* (kcal 
mole-i) = 10.3^.0.4. j^jTg. (ijcal mole-^) = 26-9. 
A computer programme developed in FORTRAN 
IV (IBM 1130) was used for these calculations. 
A series of kinetic runs were carried out at 
different temperatures with alkali concentrations 
ranging from 0-02 to 1-OAf. The ionic strength 
was kept constant at l*5Af with sodium nitrate. 
The observed results are shown graphically in Fig. 1. 
It is evident that the rate constant increases with 
the [OH"] in the lower range while in relatively 
higher range the rate becomes independent of [OH"]. 
Similar results were recently observed in our alkaline 
hydrolysis of salicylamide^ and succinamic acid'. 
The observed pseudo-first order rate constants were 
10-0 
I 
S-OK> 
Fig. 1 — Plots showing observed pseudo-first order 
constants dependence on [hydroxide ion] rate 
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found to follow the empirical equation 
«obs 
B. 
[0H-] •••(^) 
at low [OH"] (Fig. 2). The linear adjustable 
parameters B-^ and B^ were evaluated using least 
square technique. The results at different tempe-
ratures are summarized in Table 1. The validity 
of Eq. (3) is evident from the root mean square de-
viations and maximum deviatioiis between observed 
and calculated values as recorded in Table 1. 
Discussion 
From the earlier studies as reviewed by Jencks^ 
it is evident that the interpretation of the mechanism 
of acyl transfer reactions is complicated by the fact 
that observed rate constants frequently include the 
equilibrium constants for the formation of the tetra-
hedral addition intermediates and are affected by 
resonance stabilization of the starting material to 
varying degrees. The direct experimental evidence 
for the isolation of tetrahedral intermediate in an 
acyl transfer reaction was observed by Rogers and 
Bruice*. A direct evidence of the accumulation 
of the tetrahedral addition intermediates it\ the 
hydrolysis of phthalimidium cation has been re-
ported by Gravits and Jencks^". The recent claim^^ 
of the experimentally observed accumulation of 
this intermediate in the alkaline hydrolysis of 
anilides has been questioned by Pollack and 
Dumsha^^, and Guthriei^. The kinetic results of 
the present study, however, reveal the absence of 
such a transient reactive intermediate, the existence 
of which is largely controlled by resonance stabilizing 
capacity of the acyl substrate. This fact was re-
cently realized in the second step hydrolysis of suc-
cirimide^*, phthalimide {unpublished data), amic 
TABLE 1 — LINEAR PARAMETERS CORRESPONDING 
1/Aobs = Bi4-Bo/[OH1 
{[Formamide] = 0-005M; [i = \-SM] 
Temp. 10-' B j 
(°C) sec 
60 
60 
60 
75 
80 
85 
90 
90 
12-4 
±0-l(d) 
4-5 
± ^ 0 
4-1 
±0-3 
10-1 B^ 
M sec* 
15-8 
±0'2(d) 
13-5 
±3-1 
5-2 
±1-1 
(a) (b) 
Kaf-^w -ffms 
(mole-') 
78-4 
ll-9(e) 
7-2!f) 
33-3 
6-9 (e) 
78-8 
6-6(e) 
13-6(«) 
6-50 
X 1 0 - " 
1-87 
xlO-« 
1-30 
XlO-« 
(c) 
Max. 
dev 
(%) 
0-2 
- 1 0 - 1 
6-7 
(a) KalK„ = BJB,. 
(b) Root mean square deviation between observed and 
calculated values. 
(c) Maximum deviation between observed and calculated 
values. 
(d) Error limits are standard deviations. 
(e, f) Values obtained in the hydrolysis of succinamic 
acid* and in the second step hydrolysis of succinimide'* at 
y. = 1-5. 
25'0 50-0 
Fig. 2 — Plots of 1/Aobs versus l/[OH-J for the hydrolysis of 
formamide in the lower region of [OH"] 
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OH 
I 
Scheme 1 
acids and in many other acyl transfer reactions^^. 
Thus the mechanism to which we are led is shown 
in Scheme 1. 
The steady state treatment to the reactive 
tetrahedral addition intermediate I leads to the 
following rate law (Eq. 4): 
M22[OH-] 
...(4) ^obs — (i+ '^wO '^-^+'^ ^ 
where 
i - - ^ " within _[A1[H!] [li,0-]~K.' ^'~ [AH] andK„=[H*][OH-] 
Eq. (4) is reduced to Eq. (5) if k.^ < k^ which implies 
that there exists a rapid equilibrium between 
formamide and tetrahedral intermediate 
fiohs — 
KAJOBr] 
l + f 5 [ 0 H - ] .(5) 
^1 where Ki = j - • 
Eq. (5) is similar to the best fitted empirical 
Eq. (3) with 
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At relatively higher concentration of hydroxide ion 
the condition that KKjKJli-] is found to be 
kinetically more pronounced and hence Eq. (5) is 
further reduced to Eq. (6) which shows that the 
reaction is independent of [hydroxide ion]. 
^oba — Ka 
...(6) 
The ratio B^jB^ given in Table 1 gives the value 
of Ka- The results indicate that Ka is the acidity 
constant of an extremely weak acid and is of the 
order of 10"^ *. Such an order of acidity constant 
has • already been reported by Bruylants and 
Kezdy^*" '^ in the alkaline hydrolysis of substituted 
acetamides a-'-d by us on the hydrolysis of succinamic 
acid* and second step uydrolysis of succinimide". 
The acidity constants of amide proton of succinamic 
acid and formamide at different temperatures (Table 
1) indicate that the values for formamide are larger 
than those for succinamic acid. This is acceptable 
because the presence of ionized carboxylic group 
in succinamic acid reduces its acidity of amide 
group. 
Although Scheme 1 is sufficient to account for 
the observed rate data where the conjugate base 
A" is taken as unreactive species^.n.i' ygj. ^^j, 
alternate reaction path^'' assuming A~ as a reactive 
species cannot be kinetically ruled out as it gives 
the same addition intermediate. 
The present studies support tue earlier contention 
that the existence of oxydianionic tetrahedral 
addition intermediate is not the discrete function 
of either the alkalinity of the reaction medium or 
the structural nature of the acyl substrate but it 
is rather completely controlled by the composite 
function of both the effects. 
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